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New Speedomax 2-Function Recorder 


Boon to engineering and research laboratories, this new 
Speedomax Recorder automatically plots a continuous, accurate 
curve showing the relationship between any two variables 
brought to the instrument in the form of d-c signals. Gone are 
those hours of tedi compilation and point-by-point plotting 
of data. 


Just glance at these typical curves and note the instrument's 
remarkabie versatility. Its big 10” chart provides remarkably 
complete detail. Potential applications are as broad as a re- 
searcher's imagination. 


This new X-Y Recorder has two electronic circuits, one for each 
function. X corresponds to horizontal pen travel; Y to up-and- 
down movement of the chart. Input voltage can be as low as 
2.5 mv for X; 10 mv for Y. Response time is amply fast—just 
2 sec for full scale pen travel (X); 4 sec per 10” of chart (Y). 


For details, send for Folder EM9-420(1). Write us at 4926 
Stenton Ave., Philadelphia 44, Pa. 


det Ad Em9-420(2) 


MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS WEAT-TREATING FURNACES 
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FOR NUTRITIONAL RESEARCH 
(GBI) 


CRYSTALLINE AMINO ACIDS 


alanine glycine norleucine 
arginine histidine ornithine 
asparagine homocystine phenylalanine 
aspartic acid hydroxy-L-proline proline 
cysteine isoleucine serine 

cystine leucine threonine 
carnosine lysine tryptophane 
glutamic acid methionine tyrosine 


glutamine valine 


Reg. U. S. Pat. Off. 


CRYSTALLINE VITAMINS 


folic acid i-inositol 


alpha carotene 
beta carotene alpha tocopherol menadione 


carotene vitamin B)2 niacin 

(90% beta — 10% alpha) p-aminobenzoic acid niacinamide 
vitamin A alcohol ascorbic acid pyridoxine 
calciferol calcium pantothenate riboflavin 
biotin choline chloride thiamine 


WRITE for Prices of these and other GBI research products. 
Ask for latest List No. 677. 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK CHAGRIN FALLS, OHIO 
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A LONG AWAITED BOOK * NOW AVAILABLE 


Morphology and Taxonomy of Fungi 


by Ernst A. Bessey, Ph. D., Michigan State College 


A. orderly and com- 
plete treatment of the struc- 
ture and classification of 
fungi by the foremost my- 
cologist in the country today. 
Completely up-to-date, it 
features outstanding new 
and original drawings, refer- 
ences at the end of each 
chapter, and a 96-page guide 
to the literature for the 
identification of fungi. 

An indispensable  text- 
book and reference for stu- 
dents, teachers, investiga- 
tors, and plant pathologists. 


210 Illustrations, 
770 Pages 


$7.00 


‘48s. ) 
(D 1 ‘a 
Elli C, after and Prant) 
erhart: n and s 
Send for Your Examination Copy Today! © North Ft. 


The Blakiston Company 


1012 Walnut Street, Philadelphia 5, Pa. 
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Instruments which operated from a battery 
were dependable and stable only when the 
battery was at an optimum charge. These 
instruments needed constant adjustment to 
compensate for the state of charge. Now, 


this problem has been solved. 


With the Fisher Power Supply Unit, de- 
signed especially for use with the Beckman 
DU Spectrophotometer, the battery is 


constantly replenished at a rate equal to 
the drain. Your battery is never called on 
to provide a net current in excess of 0.5 
amperes. Eliminate “drift” and its attend- 
ant calibration problems, put an end to 
battery changing and charging, minimize 
need for adding water, add greatly to the 
life of the battery. 


Write today for further information, 


Operates on 115 volt, 60 cycle A.C. Complete 
with 120 ampere hour storage battery, $161.45. 
Without battery, $135.00. 


Fisher Power Supply Unit, with 
battery and charger 


The Fisher Power Supply Unit is the result 
of research and development carried out in 
the Fisher Development Laboratories. The 
instrument is manufactured exclusively in 


the shops of the Fisher Scientific Company. 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC Co. 


717 Forbes St., Pittsburgh (19), Pa. 
2109 Locust St., St. Louis (3), Mo. 


EIMER anno AMEND 
Greenwich and Morton Streets 


New York (14), New York 


In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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IMPORTANT NEW FEATURES 


Smooth working and most accurate coarse 
and fine adjustments yet devised. 


New, built-in mechanical stage with low-set 
drives on a common axis...more convenience, 
smoother operation. 


New substage condenser with swing-out 
upper element permits the use of lenses from 
lowest to highest powers. 


Larger yet lighter stands with longer bearing 
surface for the focusing motion . . . easier to 
carry, easier to focus. 

Oil immersion lens is anti-reflection cooted 


for maximum definition and better color 
rendition. 
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Medical ‘Microscope 


ACCURACY | | AND PRECISION 


Model GO 48/77 


When it’s time to decide which microscope you want to own, 
be sure to take a look at the new Leitz Medical Microscopes. 
Here is precision and quality that will stand the test of time 
and long-run performance; the kind of instrument that will 
meet your student needs today, your professional require- 
ments tomorrow. 


Made to the uncompromising standards of quality that have 
earned world-wide recognition for the name Leitz, these 
improved Medical Microscopes embody the latest advance- 
ments, optical science can provide. They're easier to operate, 
more accurate than ever. 


Write today for Catalog Micro 101—SC 


E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


LEITZ MICROSCOPES + SCIENTIFIC INSTRUMENTS 
LEICA CAMERAS AND ACCESSORIES 


. 
FOR 
NEW 
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Stattoving 


FOR THE MEASUREMENT OF: 


Droplet size of aerosols . . 
Rate of change of molecule size in solution . . 

size and concentration in dispersed systems . . 
and size of undissolved particles . . . 
materials . . 
. Microfluorescence in dilute solutions . . 


Light reflectance of dark surfaces .. . 
flocculation, and crystallization . . 
polymers in solution . . 
tadiation-sensitive crystals ‘and phosphors . . 
turbidity analyses. 


Compact. . 


Excellent sensitivity. 

Completely a-c. operated. 

Has outlet for recorder operation. 
Internal electronic stabilization. 


and RECORDING 


MICROPHOTOMETER 


. Purity of proteins and other colloids 
. Particle 
. Concentration 
pacity of almost-opaque 
. Molecular —— in antigen-antibody reactions 
: . Depolarization, 
turbidity, and dissymmetry of high-molecular-weight solutions . . . 
Minute precipitation, 
Molecular weight of high 
Scintillation efficiency of nuclear- 
. Microchemical 


FEATURES 
. accessible. 
Fully accessible interior. 


Comparisons of light intensities 
indicated as decimal percentages. 


- 


of 


Built-in stable d-c. amplifier. 
Can not be damaged by operator's 


carelessness. 


Removable slit and optical systems. 


WRITE FOR BULLETIN 2182-K 


AMERICAN INSTRUMENT COMPANY, INC. 


| For MEASUREMENT of SKIN RESISTANCE 


Garceau RECORDING 
PSYCHOGALVANOMETER 


s For the study of the 
reflex 


and skin resistance. 
Be The instrument is 
direct-reading and gives 
a written record of the 
reaction of the patient. 


Price. $775.00 


Garceau 


CLINICAL DERMOHMETER 


For clinical and experimen- e 
tal investigation of disorders 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the — Batte: 
operated. $115.00 


ELECTRO-MEDICAL LABORATORY, INC. 
HOLLISTON, MASSACHUSETTS, U.S.A. 
Pioneer manufacturers of the clectroencephalograph 


RESEARCH BIOCHEMICALS 


for 


Biological and Microbiological 
INVESTIGATIONS 


TYPICAL NBCo PRODUCTS 


Listed in Catalogue S +851 
(July 1950) 


Alpha Keto Glutaric Acid 
Cocarboxylase 

Cytidine 

Cytosine 
Desoxyribonucleic Acid 
DL Homocystine 


Inosine 

Ninhydrin 
Protamine Sulphate 
Sodium Pyruvate 
Uridine 

Xanthosine 


More than 70 Crystalline Amino Acids 
Natural Synthetic [DL] and Resolved (Dj 


Write for Revised Catalog S #851 Listing 


a Complete Selection of Over 400 
Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 


CLEVELAND 5, OHIO 
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WAR SURPLUS OPTICAL BARGAINS 


YOUR YOUR CHANCE TO SAVE REAL MONEY!  1Q0K A 


MAKE A MICROSCOPE—Get wonderful results. Own an 
instrument worth many times the cost to you. Simply convert 
a U. 8. Govt. Riflescope (Govt. cost over $65.00). It’s easy! 
We show you how. No a | required. Get up to 40 
Power. Scope we furnish is used but good condition .. . 
sent complete with extra lenses and direction sheet. 

Stock 7959-W $7.90 Postpaid 
WRENCHES—for above project, to simplify and speed up 


ASSEMBLE YOUR OWN BINOCULARS! 
Complete Optics! Complete Metal Parts! 
Save More than a Regular Cost 

OV'T 7 x 50 BINOCULARS 
Haws an unusual to 
secure a fine set of Binoculars at 
a substantial saving of money. 
Offered here are complete sets of 
Optics and Metal Parts for the 
7 x SO Binoculars. These com- 
——— are new and all ready 
‘or assembly. We supply full in- 
structions. 
METAL PARTS—Set includes all 
Metal Parts—completely finished 
—for assembly of 7 x 50 Binocu- 
lars. No machining required. A 
sturdy Binocular Carrying case 
is optional with each set of Metal 
Parts. 


$39.40 Postpaid 
plus $4.80 for Case—Total—$14.20 
OPTICS—Set includes all Lenses and Prisms you need for 
assembling 7 x 50 Binoculars. These Optics are in excellent 
condition—perfect or near perfect—and have new low re- 
flection coating. 
Stock #5102-W ....... 7 x SO Optics ....... $25.00 Postpaid 
(These are standard American-made parts . . . not Japanese.) 
NOTICE: Add 20% Federal Excise Tax if you buy both 
Binocular Optics and Metal Parts. 


SPECIAL! SPECIAL! 


RONCHI RULINGS *% 
Black Line Grating 


Plate glass with etched parallel black lines—space between 
each line is same as thickness of the ruled line itself. Made 
by Photogra process. Number of lines per inch ranges 
from 65 to 133 as shown below. Normally cost $4.00 to $5.00 
per sq. inch. Used for testing astronomical mirrors, testing 
microscope objectives and magnifiers, used in pairs to see 
diffraction pattern. 


(Some seconds, with slight scratches) 


1 in. x 1 in, 2 in. x 2 in. 

Stock Lines Stock Lines 

No. Per In. Price No. Per In. Price 
2122-W 65 $ .75 | 2133-W 65 $1.50 
2126-W -% | 2134-W 1.50 
2127-W 110 1.00 | 2136-W 110 2.00 
2128-W 120 1.00 137-W 2.00 
2129-W 133 1.00 | 2138-W 133 2.00 


All above sent Postpaid. 


MOUNTED ANASTIGMAT LENS—What a buy! 

F 35... F.L. 2”. Use for 35 mm. Projectors, Movie™ ro- 
jectors, Micro-film viewers, Enlarging, etc. 

NON-ABSORBIL MIRROR—Latest 
develo ment ! cally flat to % wave length. Size: 
1-15/16” x 2- 15 thick. Reflects 50% 
and transmits 50% ight is absorbed. 
Has a three-layered film which ~~ non-absorption. 
Stock #567-W $5.00 Postpaid 
POLAROID VARIABLE DENSITY ATTACHMENT—Con- 
sists of two mounted Polaroid filters. Control knob rotates 
one about the other giving variable density. Used in photog- 
raphy, experiments in polarized lights, controlling — 
transmission, etc. Stock #693-W $3.00 Postpaid 


LOOK AT THIS BARGAIN! 


MOUNTED PROJECTION LENS—Speed F/19... 15 
mm. $22.00 value for $7.50. Low Reflection Coated. Used on 


or 16 mm. Movie Projectors ... or to make a Desk Viewer 
or Editor .. . for 16 mm. Micro-film Reader . . . for Con- 
tour Projector for very small items. 


LENS CLEANING TISSUE—Ist quality, sheet size 11” x 74%”. 
Made to Gov't, spec. Free of abrasives. High wet strength. 
Steck #721-W ......... 500 sheets ......... $1.00 Postpaid 
SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the following size projectors: 

Stock #4038-W ........ $3.35 Postpaid 
Stock 74039-W ........ $3.35 Postpaid 
THICK FIRST SURFACE MIRROR—Aluminized and hard 


coated. May be cleaned without scratching surface. Opti- 
eally flat to 4 wave. Size 3 13/16" x 3 3/16" .. . 9/16 
thick. — substitute for large Right Angle Prism. 
LOOK! LOOK! LOOK! 

Sheet Material— 

Stock #691-W ...... Pair of 1” dia. Circles ... ... 20¢ Pstpd. 
Stock #692- Ww ecccece Pair of 2” dia. Circles ...... 35¢ Petpd. 


A WONDERFUL BUY! 


Amazing Pocket-Size 
10 POWER r 


SPOTTING SCOPE 


Complete With Tepes and Swivel Head 
Only 5%” lon high on tripod. 


Adapted from Army telescope and worth 

many times our price. oxcellent for t. 

clarity and sharpness. Has prism ~ 

erecting system, achromatic objective, 

Ramsden Eye-Piece. Lenses low reflection coated. Ideal 
Scope for sportsinen and hunters. 


SO MUCH for SO LITTLE! 


SIMPLE LENS KITS!—rHeE LENS CRAFTERS DELIGHT! 
Fun for adults! Fun for children! Kits plainly 
written, illustrated booklet Gewes how you can build lots 
of optical items. Use these lenses in peeteasagey for copy- 
ing, ULTRA CLOSE-UP SHOTS. serepmesogmaeny, for 
“Dummy Camera”, Kodachrome Viewer, Detachable Re 
View Finder for 35'mm. cameras, Stereoscopic Viewer, ground 
glass and enlarging focusing aids. And for dozens of other 
uses in experimental optics, building TELESCOPES, low 
power Microscopes, etc. 

Steck #2-W—10 lenses . $1.00 Postpaid 
Steck 25-W—45 lemees .. .. $5.00 Postpaid 
Stock 710-W—S0 lemses .... 
MOUNTED TELESCOPE EYE-PIECE—Kellner type. 
cellent astronomical and other telescopes. War Sur lus. 
Government cost about $18.00. Focal length 24 mms. 8 
Diameter 23 mms. Unusually wide field. 


TERRIFIC BARGAIN! BUBBLE SEXTANT 

BRAND NEW and with Automatic Electric Averaging Device 
and Illuminated Averaging Disc for nighttime use. Go 
cost $217. Though brand new, we have re-checked Bubble 
and Collimation and guarantee perfect working order. 
Steck 7#933-W $22.50 Postpaid 
BUBBLE SEXTANT—TYPE A-8A. Excellent condition but 
may be slightly used. Each has been carefully checked and 
collimated. Averaging device for ni a use. Carryin 
Case and instruction booklet include Gov't ae abou 
$325.00 Steck #946-W 58 Postpaid 
TELESCOPE EYE-PIECE—Consists of 
2 Achromatic lenses F.L. 28 mm. in a 
metal mount. 
Steck #5140- 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 
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Types of In 


Per EDMUND SALVAGE COMPANY: BAR 


ORDER BY SET OR STOCK NO. 
INGTON, NEW JERSEY 


| 
| 
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woe at 


A BASIC 
COMPLETE 
LABORATORY 


$795.00 


The basic laboratory permits quantitative studies to be made on all radio isotopes. It consists of a Fusion Seal 
Mica Window Counter, a Lucite Mount, a Vertical Iron Shield, aluminum sample pans, a radioactivity warning 
placard, and an RCL Scaler. Additional equipment which will operate with the bee. instrument is also available. 


For further information on the selection of equip t for a radioi pe laboratory, write for Information Bulletin #9. 


RADIATION COUNTER LABORATORIES, Inc. 


© ¢ e 1846 West 21st Street, Chicago 8, Illinois 


| Media f 


@ Balanced Salt Solutions 
ECONOMICAL @ Serums—Ox, Horse, Pooled Human, 
black & white Cord-Human, Rabbit, Sheep, Guinea 
Pig, Chicken 


and color 35- @ Defatted Extracts—Chick Embryo, 
mm photomicrographs. Beet Embryo, Chicken Heart 


The VISICAM available e s V-614 Synthetic Me- 
ium 
Vag H with roll film corrier rod © For Cultivation of Tubercle Ba- 
the ““SINGLE- cilli—Dubos (Liquid and Solid Me- 
| ‘ SHOT” back. dia) 
| ; @ Carbohydrates, Amino Acids, Pu- 
At leading scientific 


rines, Pyrimidines, Vitamins, 


supply houses, or and Nutritional Biochemicals 


R A write direct to: 
ERB & G Y Catalogue & Prices on Request 
SPECIALISTS ervi Catalogue 14S 
MICROBIOLOGICAL ASSOCIATES, INC. 
Coral Gables, Florida 
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What's your problem? Is it housing a large number 
» of laboratory animals in a limited space or finding 
_ that “special answer”"to an unusual cage need? 
There is a Bussey cage and rack to end your search. 

We. make cages, racks, automatic watering 
systems or complete equipment for the housing 
_ and sanitary care of all laboratory animals. Bussey 


- maximum efficiency, compact sizes and minimum 
work for the user. 
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LABORATORY 
‘CAGES 


sor EQUIPMENT 
Laboratory Animal Equipment for your every need 


The improved “Permaweld” welded-wire construc: _ 


Products Co. offers complete cage units that assure 


tion is a result of top-notch engineering. Our ~ 


modern production techniques permit price econ- _ 


omy. The results can’t be beat. Hundreds of the 

country’s leading laboratories can tell you that. 
Need help on a tough “special problem”? 

Our engineers will gladly assist you with any size 


. and type of cage or rack to meet your special 
applications. Just write for our catalog or submit 


your specifications. 


BUSSEY PRODUCTS 6000-19 W. Slst St,, Chicago 38, 


j 4 
| 

SMALL ANIMAL CAGE 
cact GENERAL PURPOSE CAGE 
— 
mead | 
AUTOMATIC WATERING SYSTEM 
4, 

143 
Melos ii 
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America’s first microscope designed 
especially for examining opaque minerals 
in polarized light . . . sturdily constructed 
for a lifetime of hard, practical use. 


@ Built-in vertical illuminator with integral 
light source. Provision for polarized 

and non-polarized work. 

@ Polarizer on exit face of prism — pro- 
vides complete extinction over the en- 
tire field. 

@ Protected analyzer. Rotatable analyzer 
is inside tube for pratection from dust 
and dirt. 

@ Extra-large capacity. New extra-long 
slide, focasatle by rack and pinion... 


accommodates large specimens up to 
4” thick. 
@ Special strain-free objectives 
corrected for use with un- 
covered specimens. 
®@ Focusing stage with 
friction stage 
Prevents stage drift- 
ing under heavy 
@ Standera accurate g. In- 
cludes B&L b ball slide 
fine adjustment. 


For 
YOURSELF ~ 
with DEMONSTRATION 


Prove to yourself the incomparable ad- 
vantages of the B&L Ore Microscopes 
over any other methods used to ex- 
amine opaque ores in polarized light. 


wri TE for complete information and a 
demonstration to Bausch & Lomb Optical 
Company, 642-BB St. Paul St., Rochester 


The World's Finest 
Instruments are 
made in America 


Bausch & Lomb 
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Coverage of Scientific Personnel in 
American Men of Science, Eighth Edition 
M. H. Trytten 


Office of Scientific Personnel, National Academy of Sciences—National Research Council, 
W ashington, D. C. 


ITH THE TERMINATION of the ac- 
tivities of the National Roster of Sci- 
entific and Specialized Personnel follow- 
ing World War II, no active register of 
scientific personnel was available. Partly to fill the 
gap, the Office of Naval Research entered into a con- 
tract with the National Research Council to secure in- 
formation on scientists with more advanced training, 
through cooperation with the publishers of American 
Men of Science. As a result of this effort, registra- 
tion in American Men of Science was sharply in- 
creased beyond the number registered in the seventh 
edition. Approximately 52,600 scientists were regis- 
tered, and information about them is available. The 
National Security Resources Board has now taken 
steps to cireularize additional scientists through co- 
operation with scientific societies, and it is anticipated 
that this effort will get under way in the next few 
weeks. The new registration will be integrated with 
the existing files of persons registered in connection 
with the publication of American Men of Science. 

The extent to which the registration in American 
Men of Science covers the scientific population has 
been of much interest. In general, the editors of 
American Men of Science accept for registration those 
persons whose training or experience is the equivalent 
of the attainment of a doctorate in one of the scien- 
tific fields. 

To determine the extent of coverage, the Office of 
Naval Research requested the Office of Scientific Per- 
sonnel, of the National Academy of Sciences—National 
Research Council, to make a study of various appro- 
priate groups to determine in each ease the percentage 
of coverage. The membership rolls of the American 
Mathematical Society (November, 1948), American 
Physical Society (October, 1948), Geological Society 
of America (December, 1948), American Psycholog- 
ieal Association (August, 1949), Botanical Society of 
America (March, 1950), and Genetics Society of 


September 8, 1950 


America (March, 1950) were obtained and studied. 
These cover various segments of the scientifie popula- 
tion only, but it was felt that they would furnish a 
reasonably satisfactory basis for estimation of cover- 
age in other fields. In those cases where membership 
might include numbers of peopie whose level of train- 
ing or experience was below the level used by the 
editors of American Men of Science, selected lists 
were developed with the aid of officers of the societies. 
In the case of the American Psychological Association, 
which includes branches of psychology where registra- 
tion in American Men of Science is not general, cer- 
tain specialties were selected. Of these various lists 
an adequate sample was selected, and the names 
checked against registration in American Men of Sci- 
ence. 

J. R. Kline, secretary of the American Mathematical 
Society, very kindly checked its membership list to 
show those who might be expected to be included in 
American Men of Science. Approximately each fifth 
name was checked. In the ease of the Geological 
Society of America, members of fellowship grade 
were checked for inclusion. Every tenth name was 
checked. In the ease of the American Physical 
Society, out of a total membership of 7,238, the list of 
992 Fellows was used as a base. About one in eight 
was checked. In the case of the American Psycho- 
logical Association, the Fellows in the following fields 
were included: general psychology, teaching, theo- 
retical-experimental, evaluation and measurement, 
physiological and comparative, childhood and adoles- 
cent, clinical and abnormal, military, and maturity 
and old-age psychology. Approximately each tenth 
name was checked. In the case of the Botanical So- 
ciety of America, out of the total of 1,279 members, 
200 were selected who were clearly indicated as pro- 
fessional botanists. The total membership list of 
1,198 of the Geological Society of America was used, 
and a 10 percent sample checked. Table 1 indicates 
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TABLE 1 
A. M. 8. COVERAGE 


Total 
No. Names — per- 
Society names checked centage 
A. M.8. 
found 
American Mathe- 
matical Society, 
doctorates only 1,779 356 270 76 
American Physical 
Society 7,238 992 905 91 
American Psycho- 
logical Association, 
Fellows in natural 
sciences 1,234 119 103 87 
Botanical Society 
of America 1,279 200 166 83 
Genetics Society 
of America 647 647 538 83 
Geological Society 
of America 1,198 118 99 84 


the membership on the lists selected, number of names 
that were checked in each list, and the number of those 
listed in American Men of Science; resulting percent- 
ages are also shown. 

The Office of Scientific Personnel has on file the 
names and a certain amount of personnel data about 
all the individuals who have received the doctorate in 
the natural sciences from 1936 to date. Individuals 
receiving their doctorate in the fields of biochemistry, 
chemistry, geology, metallurgy, paleontology, physics, 
and psychology, for the period 1936-45, inclusive, 
have been listed separately. Each of these subject 
matter lists was sampled, giving the results listed in 
Table 2. 

In addition, the file of those receiving the doc- 
torate in 1936-45 in all subject matter fields—14,240 
in all—was checked, using every twentieth name. 
This showed that 75 percent of the individuals receiv- 
ing the doctorate in the natural sciences during the 
ten-year period were listed in American Men of Sci- 
ence. A similar check made of the over-all group re- 


TABLE 2 
A. M. 8. COVERAGE 


Total 

No. Names =" per- 
names checked AMS centage 

found 
Biochemistry . 870 100 76 76 
Chemistry 4,905 200 153 76 
Geology 398 100 73 73 
Metallurgy 118 59 38 64 
Paleontology 68 34 28 82 
Physics 1,220 124 106 85 
Psychology 920 100 58 58 
1935-45 14,240 726 553 76 
1946-47 1,656 207 169 81 
1948-49 4,381 346 117 30 


ceiving the doctorate in the natural sciences in 1946- 
47, inclusive, yielded 81 percent. Those receiving the 
doctorate in 1948 and 1949, inclusive, however, yielded 
a coverage of only 30 percent, owing largely to the 
fact that not all the 1948, and practicaliy none of the 
1949, doctorates had an opportunity to be included in 
American Men of Science. 

It will be noted from a comparison of Tables 1 and 
2 that registration of younger scientists is somewhat 
less than that of the membership in the comparable 
groups of members in societies. The coverage in both 
eases is substantial and represents the preponderance 
of personnel trained to this level. Some of the 
failure to achieve a higher percentage of registration 
resulted from lack of addresses for some persons 
whose names were known. This was particularly 
true of more recent holders of a doctorate in which 
the files of the Office of Scientific Personnel were 
virtually complete, but for which the most recent ad- 
dresses were not available. If the present emergency 
results in a need for a registry of information, the 
present file wiil obviously furnish a very important 
resource of information in dealing with persons of 
advanced training in the various sciences. 
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The Biological Synthesis of 
“Labile Methyl Groups”” 


Vincent du Vigneaud, Charlotte Ressler, and Julian R. Rachele 
Department of Biochemistry, Cornell University Medical College, New Y ork City 


N THE FIRST REPORT OF GROWTH of the 
rat on a methionine-free, homocystine-containing 
diet supplemented with choline, in which the eon- 
cept of the “biologically labile” methyl group and 

transmethylation was proposed, du Vigneaud, Chand- 
ler, Moyer, and Keppel (8) called attention to the 
fact that they occasionally encountered animals 
“capable of showing some growth on the homocystine 
diet without added choline.” These authors stated: 
“It appears to us that the explanation of this be- 
havior probably lies in the phenomenon of refection, 
or else certain factors are operating of which we are 
not as yet cognizant.” It was well known that refec- 
tion caused difficulties in the assay of the various 
members of the vitamin B complex. The tendency 
was, therefore, to attribute growth of some animals 
on a methyl-free diet to the synthesis of biologically 
labile methyl groups by intestinal bacteria. 

Several years later, Toennies, Bennett, and Medes 
(30,3) reported that they had repeatedly encountered 
growth of rats receiving methyl-free, homocystine-con- 
taining diets. When they administered Sulfasuxidine 
along with eight B vitamins, however, growth of the 
animals was interrupted (1). Addition of a “folie 
acid” concentrate and extra biotin did not cause a re- 

1The crucial experiment reported herein on germ-free ani- 
mals was made possible through the collaboration of James 
A. Reyniers, Thomas D. Luckey, and their co-workers at 
LOBUND, of the University of Notre Dame. We are ex- 
tremely indebted to them. At the suggestion of Professor 
Reyniers, this paper is submitted by us as a resumé of the pres- 
ent status of the synthesis of the biologically labile methyl 
groups, in which the results on choline from this joint ex- 
periment are incorporated. It is planned to submit jointly 
elsewhere the complete bacteriological and chemical details 
of the experiments, involving not only the choline data but 
also further work on the feces, urines, and carcasses. 

*While these experiments were under way, it was an- 
nounced by H. G. Wood in a Harvey Lecture, February 16, 
1950, that W. Sakami and A. D. Welch have demonstrated 
the synthesis of biologically labile methyl groups from for- 
mate in vivo in the rat and by rat liver slices in vitro. Our 
results with the germ-free animals are thus in harmony with 
their result demonstrating tissue synthesis of biologically 
labile methyl groups. Since the submission of this article, 
their abstracts recording this work have appeared (Sakami, 


W., Fed. Proc., 1950, 9, 222; Welch, A. D., and Sakami, W., 
Fed. Proc., 1950, 9, 245). 
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sumption of growth. However, when a crude liver 
extract was added to the methyl-free diet in place 
of the B vitamins, growth ensued that could not be 
accounted for by the methionine and choline contents 
of the extract. As pointed out by Bennett, Medes, and 
Toennies (3), “There may be vitamin factors, of 
either dietary or intestinal origin, the presence of 
which may enable the animal to compensate for the 
absence of dietary methyl donors by biosynthetic 
means of its own or of its intestinal bacteria.” 

The problem was further investigated in this labora- 
tory in an attempt to get crucial proof of the synthe- 
sis of biologically labile methyl groups in the ani- 
mal, regardless of whether it took place in the tissues 
or in the intestinal tract. This was accomplished in 
an experiment with rats, in which the deuterium 
concentration of the body water was kept at a level 
of about 3 atom percent for a period of several weeks 
(11). At the end of this time the animals were sacri- 
ficed, and the choline was isolated from the tissues 
and degraded to trimethylamine. It was felt that, if, 
under these conditions, deuterium were found in the 
methyl groups of choline, synthesis of the methyl 
group must have occurred in the animal tissues or in 
the intestinal tract. It was extremely unlikely that a 
direct exchange reaction between the hydrogens of 
biologically labile methyl groups and the deuterium 
of the D,O in the tissue fluids could take place to 
bring about the appearance of the deuterium in the 
methyl group. Strong evidence of this unlikelihood 
had already been presented (9) and has now been 
further strengthened by more recent studies with 
methionine, in which the methyl group was doubly 
labeled with C™* and deuterium (19). The concentra- 
tion of deuterium in the methyl groups of choline 
isolated from the two rats kept on heavy water rose 
to 7.7 and 8.5 percent of the concentration of deute- 
rium in the body water. It was pointed out that 

The present data do not distinguish between direct 
synthesis by the tissues and synthesis by intestinal bac- 
teria with subsequent utilization of the methyl groups in 
the tissues. On the basis of the facts we now have con- 


267 


a 
12 


cerning the labile methyl groups in the diet and in me- 
tabolism, we feel that the latter explanation involving 
intestinal bacteria is the most logical interpretation of 
our results. 


In an attempt to explain the greater frequency of 
growth on the methyl-free, homocystine-containing 
diet encountered at the Lankenau Laboratories (30, 
3), the Cornell group furnished the Lankenau group 
with animals from their stock. Litters from these 
animals were maintained at the Lankenau Laboratories 
on their experimental regimen (4). The litters be- 
haved similarly to the Lankenau strain, thus ruling 
out strain differences and indicating the importance of 
preexperimental nutritional conditions for the ¢a- 
pacity to grow under these conditions. Bennett and 
Toennies (4) were also able to show that modification 
of intestinal flora by sulfonamide action produced a 
situation in which supplementation of the dietary 
vitamins with rice polishings extract permitted the 
utilization of homocystine in lieu of methionine when 
either choline or small amounts of certain liver frae- 
tions were fed. Further work explored the nature of 
the liver factor. A comparison of a variety of liver 
preparations led to the conelusion by Bennett and 
Toennies that it was not identical with the antiperni- 
cious anemia principle of liver, although its distribu- 
tion paralleled that of the latter to some degree. 

While these studies on homocystine and methionine 
were under way, other evidence that might have a 
bearing on the problem emerged. It began to appear 
that there is a relation between vitamin B,, and the 
metabolism of biologically labile methyl compounds. 
That the animal protein factor influenced the methio- 
nine requirement of chicks was shown by Patton and 
co-workers (22) and by Bird and co-workers (5). 
Furthermore, Shive (28) found an interrelationship 
between vitamin B,, and methionine in bacterial 
metabolism. He reported that these two compounds 
could function interchangeably in enabling growth of 
Escherichia coli to take place in a medium containing 
sulfanilamide. The sparing action of vitamin B,. 
on the dietary choline necessary for increased growth 
and protection against the hemorrhagic kidney syn- 
drome in the rat was noted by Schaefer, Salmon, and 
Strength (26). Gillis and Norris (15) reported that 
the inclusion of a source of animal protein factor in 
their basal diet obviated the need for supplementary 
methylating compounds for chicks and stated that at 
least one metabolic function of the animal protein 
factor was concerned with transmethylation. Bennett 
(2) then reported that vitamin B,, plus folie acid 
gave an effect similar to that obtained earlier with the 
erude liver extracts with rats on the methyl-free, 
homoeystine type of diet. Stekol and Weiss (29) also 
reported that young rats were able to grow on a labile 


268 


methyl-free diet that contained vitamin B,, and 
homocystine. At the same time Jukes and Stokstad 
(17) reported that vitamin B,, was involved in the 
choline and methionine requirements of chicks. 

At this stage of the investigation it was clear that 
labile methyl groups could be synthesized somewhere 
in the animal body, as evidenced by the observation 
of growth on a methyl-free diet under certain condi- 
tions, and by the demonstration of the formation of 
deuteriomethyl groups by animals in which the body 
fluids contained D,O. It also appeared highly prob- 
able that vitamin B,, and folic acid might be in- 
volved in the synthesis of these labile methyl groups. 
But whether the methyl groups were synthesized in 
the tissues of the white rat, or whether vitamin fae- 
tors mediated through the intestinal bacteria, was not 
clear. In every experiment reported, these two inter- 
pretations were possible. The present investigation 
with germ-free animals was arranged in order to ob- 
tain crucial evidence as to where the synthesis took 
place. The technique of detection of synthesis of 
methyl groups through the isolation of choline from 
rats whose body water contained D,O was again 
utilized. 

The plan of the experiment was to maintain rats 
of the LOBUND strain with D,O in their drinking 
water under hoth germ-free and nonsterile conditions 
at LOBUND of the University of Notre Dame, and to 
maintain at the Cornell laboratory, for comparative 
purposes, animals of the Rockland Farms strain under 
the usual laboratory conditions on the same dietary 
regimen as that used at LOBUND. 

Two male, germ-free rats reared by the technique 
of Reyniers were maintained in individual metabolie¢ 
compartments under germ-free conditions at LO- 
BUND (23). The procedure permitted the adminis- 
tration of food and water, and the collection of the 
urine and feces under sterile conditions. Sterilized 
drinking water containing 10 atom percent D,0 
was furnished for 4 days, followed by 4 atom percent 
D,O for the rest of the experimental period. An 
average deuterium level in the body water of approxi- 
mately 2.5 atom percent during the experiment re- 
sulted. The diet employed was essentially that al- 
ready elaborated at LOBUND for the rearing of ani- 
mals under germ-free conditions. At the end of 
the periods given in Table 1 the germ-free animals 
were sacrificed under sterile conditions. Samples of 

*The diet had the following composition: casein (Labco) 
25 g, cellophane 2 g, corn starch 59.5 g, salt mixture 6 g, 
corn oil 7 g; vitamins/100 g of diet: vitamin A (esters) 800 
I.U., vitamin Ds 100 I.U., vitamin C 200 mg, vitamin E 50 
mg, vitamin K 10 mg, inositol 100 mg, thiamin hydrochloride 
6 mg, riboflavin 3 mg, pyridoxin hydrochloride 2 mg, pyri- 
doxamine hydrochloride 0.4 mg, calcium pantothenate 30 mg, 


nicotinamide 5 mg, nicotinic acid 5 mg, biotin 0.1 mg, folic 
acid 1 mg, p-aminobenzoic acid 5 mg, vitamin Bw 0.01 mg. 
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TABLE 1 


DEUTERIUM CONTENT OF METHYL Groups OF CHOLINE 


Deuterium Deuterium 


Experi Change Choline Trimethylamine in methyl in body RB 
Rat No. mental in body chloroplatinate chloroplatinate groups of water ra x 100 
period weight (A) choline (average) 
(B)* (Cc) 
atom % atom % atom % 
days % Ptt Ptt excess Dt cxecess D excess D§ 
CUMC], 4 710 21 119-237 469 32.1 37.1 0.23 0.26 3.29 78 
CUMC{ 707 21 109-186 429 31.7 36.7 0.19 0.21 3.08 6.9 
CUMC 708 21 103-186 419 32.2 36.7 0.19 0.21 2.52 8.4 
CcCUMC 709 21 105-225 462 31.2 36.8 0.21 0.23 3.01 78 
LOBUND 1 21 183-253 533 31.4 36.9 0.19 0.21 2.20 9.6 
LOBUND 2 21 180-282 579 31.2 37.0 0.18 0.20 2.27 8.8 
LOBUND 5 23 294-322 661 31.4 36.8 0.14 0.16 2.44 6.4 
(germ-free) 
LOBUND 6 10 308-289 632 31.4 37.2 0.09 0.10 2.99 3.3 
(germ-free) 


* Calculated value: B= > A. 


+ Theoretical Pt content for choline chloroplatinate = 31.7% ; for trimethywiamine chloroplatinate = 37.0%. 


t Determined with mass spectrometer (% error =+ 0.02). 
§ Determined by falling-drop procedure (% error = + 0.06). 


|| CUMC = Cornell University Medical College, Rockland Farms strain. 


© Keceived additional 1.5 ug of vitamin Bi daily. 


the tissues and intestinal contents were examined 
for the presence of bacteria. No bacterial contamina- 
tion was detected. The tissues were then ground under 
sterile conditions, ethyl aleohol was added, and the 
mixture was shipped along with the sterile urine and 
feces, by air express to New York. 

To obtain the average concentration of heavy 
water present in the body fluids during the experi- 
mental period, the deuterium content of the urine 
after suitable purification was determined by the 
falling-drop procedure. The choline was extracted 
from the tissues of the sterile rats and degraded 
to trimethylamine with alkaline permanganate (20). 
The deuterium content of the trimethylamine salt was 
obtained by a micro deuterium method, which involves 
the combustion of several milligrams of the salt, 
reduction of the resulting H,O-D,O with zine, and 
determination of the ratio of the deuterium-hydrogen 
mixture by means of the mass spectrometer (24). 

The two animals maintained at LOBUND under 
nonsterile conditions were sacrificed at the times indi- 
cated in Table 1, and processed in the same manner as 
the sterile animals. In order to compare the colony 
of animals under nonsterile conditions at LOBUND 
with the colony and experimental conditions at the 
Cornell Laboratories, two animals were maintained 
at Cornell on the same diet as that used at LOBUND. 
The experimental diet was made up at the Notre 
Dame Laboratories and shipped by air express to New 
York to eliminate any possible difference in source 
of dietary material. Another pair of animals was 
maintained at Cornell on the LOBUND diet, which 
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already contained generous amounts of vitamin B,, 
and folie acid, with an additional supplement of B,,. 

From the data presented in Table 1 it is obvious 
that methyl groups have been synthesized by the 
germ-free animals. The enrichment of deuterium in 
the methyl groups of the choline isolated from the 
LOBUND germ-free rat after 23 days was 6.4 percent 
of that in the body water. In the 10-day experiment 
involving the rat under germ-free conditions, a value 
of 3.3 pereent was obtained, an amount that agrees 
quite well with that of the longer experiment. A 
somewhat higher value was obtained in the LOBUND 
animals under nonsterile conditions, but this may not 
be a significant difference. On the other hand, it may 
well be that additional synthesis by intestinal bacteria 
of labile methyl groups took place in the ease of the 
nonsterile animals. However, the germ-free animals 
were older. Of ultimate importance, of course, is the 
fact that deuterium was present in significant amounts 
in the methyl groups of choline in the germ-free 
animals. It is also notable that the strain of animals 
maintained at Cornell on the LOBUND diet synthe- 
sized methyl groups to about the same degree as the 
LOBUND animals at Notre Dame. The additional 
amount of vitamin B,, administered to two of the 
Cornell animals did not increase the degree of 
methyl synthesis. 

We believe that the data obtained with the germ- 
free animals justify the conclusion that biologically 
labile methyl groups can be synthesized by the tissues 
of the rat. It might be of interest to review briefly 
the significance of the establishment of the tissue syn- 
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thesis of biologically labile methyl groups in relation 
to the earlier work. In the original paper, in which 
it was shown that homocystine plus choline could 
serve in lieu of methionine for growth purposes in 
the rat, it was noticed that an occasional animal 
could grow without choline, although the vast ma- 
jority required a source of labile methyl groups (8). 
It was inferred that the latter were synthesized by in- 
testinal bacteria, but it is now obvious that they were 
being synthesized, at least in most part, in the tissues 
rather than in the intestinal tract by the bacteria. 
The suggestion first put forth by the Lankenau 
group that vitamin factors may be involved in the 
synthesis of labile methyl groups in the tissues of the 
rat would appear to offer an explanation of these re- 
sults. It is now realized that the diet employed in this 
early work was extremely low in vitamin B,, and 
folie acid. If vitamin B,, and folie acid bear a 
relationship to labile methyl metabolism in the tissues, 
the possibility exists that the occasional animal that 
did grow may have been enabled to do so because 
of bacterial synthesis of these vitamin factors result- 
ing from a difference in the intestinal flora. On the 
other hand, a difference in degree of storage of these 
vitamin factors from the preexperimental period 
could be involved. The more frequently encountered 
growth in the Lankenau Laboratories may be attribut- 
able, as suggested by the Lankenau workers, to the 
fact that their preexperimental diet carried relatively 
large amounts of vitamin factors which may have been 
stored in the liver and later used in the experimental 
period. This is consistent with the now well-known 
storage of vitamin B,,.. Of course, the preexperimen- 
tal diet, as these workers well realized, may also have 
affected the flora of the intestinal tract in such a way 
as to favor the synthesis of these vitamin factors. 
Earlier cases of growth on diets low in methyl groups 
with homocystine in lieu of methionine may be re- 
called. White and Beach (31), on adding homocystine 
to an arachin diet low in methionine (0.5 percent) and 
supplemented with Ryzamin B and powdered liver 
extract, LEL No. 343, obtained growth almost equiva- 
lent to that produced by an equal amount of methio- 
nine. Brand (6) also demonstrated growth with 
homocystine in lieu of methionine on a purified amino 
acid diet with a vitamin supplement of dried yeast 
and milk concentrate. It is also interesting that, 
although Rose and Rice (25), like du Vigneaud, Dyer, 
and Kies (10), could not obtain growth on a purified 
diet containing homocystine as the sole source of die- 
tary sulfur with the purified B vitamins and the small 
amounts of Ryzamin B used, they did report sub- 
optimal growth on a diet with homocystine and a 
vitamin supplement of tikitiki and milk concentrate. 
What part of this growth response was due to the 
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labile methyl compounds, and what part to vitamin 
factors present in the diets employed, is difficult to 
evaluate fully. 

Since the present work was undertaken, other re- 
ports have strengthened the possibility of a relation- 
ship between vitamin B,, and folic acid and the 
metabolism of the biologically labile methyl group. 
The additive action of vitamin B,, and folie acid 
on sparing choline was measured by Schaefer, Salmon, 
Strength, and Copeland (27) by determining the pro- 
tection these factors afforded against renal kidney 
damage in rats and against perosis in chicks on a 
diet low in labile methyl-containing compounds. In 
a very recent report Jukes and co-workers (18) have 
shown that vitamin B,,-deficient chicks were unable 
to utilize homocystine or homocystine plus betaine in 
lieu of methionine for growth, but could do so with 
vitamin B,, as a supplement. It has recently been 
observed by Davis and Mingioli (7) that vitamin 
B,. is capable of replacing the methionine require- 
ments of an Z. coli mutant “blocked” in the methyla- 
tion of homocysteine. 

In one of the earlier studies on transmethylation in 
1941, methionine labeled with deuterium in the methyl 
group was administered to rats on an amino acid diet, 
otherwise free of labile methyl groups, for approxi- 
mately 3 months (9). This diet, in the light of 
present knowledge, must have been low in vitamin B,, 
and folie acid. At the end of the experimental period, 
the concentration of deuterium in the methyl groups 
of the choline and the creatine from the tissues rose 
to 89% of that of the deuterium in the methyl groups 
of the administered methionine. Obviously consider- 
able transmethylation had occurred during this period. 
In addition to ruling out formaldehyde as an inter- 
mediate in transmethylation, this high concentration 
of deuteriomethyl groups in choline and creatine 
would lead one to suspect that not much synthesis of 
methyl groups had oceurred under these conditions. 

A consideration of the tissue synthesis of biologi- 
cally labile methyl groups naturally raises the ques- 
tion as to the nature of the precursors or intermediates 
in the synthesis. It has been reported by du Vigneaud 
and Verly (12) that methyl aleohol may serve as a 
precursor of the labile methyl groups. In an exten- 
sion of the study of the one-carbon compounds from 
this standpoint, it has been found that the carbon la- 
beled with C** of formaldehyde or formic acid* makes 
its appearance in the methyl groups of choline (14). 
However, labeled bicarbonate gave a negative result. 
The effect of the level of methionine and of other 
labile methyl compounds on the degree of synthesis 
is yet to be explored. The level of methionine in the 


‘In the presentation of their paper on formate, Welch and 
Sakami also reported formaldehyde as a precursor of labile 
methyl groups. 
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diet affects tremendously the rate of oxidation of the 
labile methyl group to CO, (21), and it may well be 
that a large supply of these methyl groups in the diet 
brings about some inhibition of synthesis and favors 
oxidation of potential precursors. 

In recent experiments in which the methyl group 
of methanol was doubly labeled with C** and deute- 
rium (13), the ratio of deuterium to radiocarbon in 
the methyl group of choline was considerably less than 
that in the methanol administered. This indicates that 
oxidation of methanol, followed by reductive conver- 
sion to the biologically labile methyl group, occurred 
probably through formaldehyde and/or formic acid. 

The experience at Cornell Laboratories has been 
that even when fairly high levels of B,, and folie 
acid are present, a source of labile methyl groups 
must be present in the diet immediately after weaning 
for the majority of animais to survive. From the 
work of Griffith (16) it is known that the demand 
for choline is higher in the young rat shortly after 
weaning than later, to prevent hemorrhagic kidney. 


Undoubtedly, some synthesis of the methyl group at 
this critical stage does take place but, in the majority 
of animals, apparently at a rate not fast enough to 
support normal development of the young animal. 
These results tend to place the biologically labile 
methyl groups in the same position that arginine holds 
with respect to the concept of the essential amino 
acids, in that it ean be synthesized but not at a rate 
fast enough for the demands of the young growing 
rat. Thus, in this sense, it ean be regarded as an 
essential dietary component. A supply of preformed 
labile methyl groups in the diet may also become of 
considerable significance under special dietary or 
pathological conditions. Finally, it might be added 
that the behavior of the biologically labile methyl 
group that is synthesized within the body and used in 
the synthesis of a labile methyl compound is not 
distinguishable, so far as we know, from that of the 
biologically labile methyl group that is presented to 
the body in the diet from the standpoint of the meta. 
bolic process of transmethylation. 
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Technical Papers 


Selective Inhibition of Brain 
Respirations by Benadryl* 
Edith M. Carlisle and Frederick Crescitelli? 


Department of Zoology, 
University of California, Los Angeles 


The following is a preliminary account of some experi- 
ments that form part of a larger program to examine the 
mode of action of antihistamines on the nervous system. 
It is becoming increasingly clear that the so-called anti- 
histamines have effects in addition to those concerned 
with blocking the actions of histamine. Nerve cells ap- 
pear to be especially obvious sites of action for the anti- 
histaminie agents. Numerous investigators have called 
attention to the drowsiness, the hyperexcitability, the 
tremors, and the convulsions that may follow the adminis- 
tration of various doses of these compounds (4, 5). The 
local anesthetic action, as well as the ability of the anti- 
histamines to block nerve impulses in frog nerve fibers, 
has been reported (1, 2, 6). 

The mechanism by which these compounds produce 
their effects on nerve cells is quite unknown. It is obvi- 
ous that the metabolic actions of the antihistamines will 
have to be examined in order to supply a foundation 
upon which theories of the mechanism of action may be 
based. Thus far, biochemical studies of the antihista- 
mines are few, although recently the inhibition by pyri- 
benzamine of glucose and pyruvate oxidation and of 
anaerobic glycolysis in mouse brain homogenates has been 
reported by Hubbard and Goldbaum (3). The experi- 
ments to be reported here will demonstrate an interesting 
selective inhibitory effect of benadryl hydrochloride on 
the respiration of slices of rat cerebral cortex in a medium 
containing /-glutamate, in contrast to the respiration in 
a glucose medium. 

The selective effect is summarized in Fig. 1. The oxy- 
gen consumption of slices respiring in a Krebs-Ringer 
phosphate solution (pH 7.35) with glucose and I-gluta- 
mate as substrates is showm im Curves 2 (glucose) and 
3 (glutamate). The oxygen consumption with no added 
substrate (endogenous) is given in Curve 5. Each of 
these curves is the curve of best fit (by inspection) 
through the experimental points. Each experimental 
point represents the mean of duplicate readings. To 
aveid confusion the experimental points have not been 
included. The absence of effect of benadryl hydro- 
chloride (0.0018 molar) on the slices respiring in a glu- 
cose medium is shown in Curve 1. It is clear that the 

+ This investigation was aided by a grant from the Univer- 
sity of California Cancer Research Funds. It was supported 
in part by a research grant from the National Institutes of 
Health, U. 8. Public Health Service. 

* With the technical assistance of Philip B. Hollander, of 


the Department of Zoology, University of California, Los 
Angeles. 
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addition of the benadryl at the 60-min point (A) pro- 
duced no decrease in the rate of oxygen consumption. In 
contrast, the same coneentration of benadryl hydrochlo- 
ride completely blocked the oxygen consumption of the 
slices respiring in I-glutamate (Curve 4). This differen- 
tiation between the respiration in glucose and in I- 
glutamate was obtained in 17 experiments. The selec- 
tivity was especially striking when the benadryl hydro- 
chloride was used in the concentration. range of 0.0004— 
0.0018 molar. Coneentrations above 0.0018 molar caused 
some inhibition of the glucose respiration. It is espe- 
cially noteworthy that the endogenous respiration be- 
haved in response to benadryl hydrochloride, not like 
respiration in glucose, but like respiration in l-glutamate 
(Curve 6). Results similar to the above were obtained 
also with pyribenzamine hydrochloride and with histadyl, 
but a thorough survey of the antihistamines and related 
substances remains to be done. 


20° 40 '60' 80 ' ido ' ido 

Fic. 1. The action of benadryl hydrochloride on the res- 
piration of rat cerebral slices. Oxygen consumption (nl/mg 
dry wt) is plotted against time (min). Concentration of 
solutions: benadryl hydrochloride, 0.0018 molar; glucose, 
0.011 molar; /-glutamate, 0.011 molar. Final volume, 0.9 
ml; temperature, 38° C; pH, 7.35; gas phase, oxygen. Curve 
1, glucose with benadryl hydrochloride added at 60 min (A); 
2, glucose control; 3, glutamate control; 4, glutamate with 
benadryl hydrochloride added «at ‘60 min (A) ; 5, endogenous 
respiration ; 6, endogenous respiration, benadryl hydrochlo- 
ride added at 20 min (8). 


This differentiation of glucose and l-glutamate respira- 
tion was not obtained with certain other substances, which 
also depress the oxygen consumption of cortical slices. 
For example, -amyl carbamate, dl-amidone, and mor- 
phine did not show the selective action of benadryl, the 
same inhibition being obtained in both glucose and /-glu- 
tamate media at all effective concentrations of these sub- 
stances. The outcome of adding n-amyl carbamate 
(0.009 molar) is shown in Fig. 2. 

It is of interest to inquire whether the inhibitory ac- 
tion of benadryl hydrochloride on brain slices respiring 
in I-glutamate can be reversed by means of histamine. 
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Fic. 2. The action of n-amyl carbamate. Solutions same 


as in Fre. 1, except for mamyl cartamate (0.009 molar). 
Curve 1, glucose control; 2, glutamate control; 3, glucose 
with amyl carbamate added at 40 min (A); 4, glutamate 
with amyl carbamate added at 40 min (A). 


That this cannot be done is illustrated in Fig. 3. Hista- 
mine dihydrochloride (pH adjusted to 7.35) at a con- 
centration of 0:03 molar dif not influenee the Tate of 
oxygen consumption of brain slices respiring in glutamate 
(Curve 2). Neither did histamine dihydrochloride pre- 
vent the inhibition of respiration by benadryl hydro- 
chloride (Curve 4). 


"2b ' 4 ' 100° 120° 160 


Fic. 3. Failure of histamine dihydrochloride to reverse 
benadryl effect. Solutions and conditions same as Fig. 1 
except for histamine dihydrochloride (0.03 molar). Curve 
1, glutamate control; 2, glutamate and histamine dihydro- 
chloride ; 3, glutamate with benadryl hydrochloride added at 
40 min (A) ; 4, clutemate and histamine dihydrochloride with 
benadryl hydrochloride added at 40 min (A). 


An analysis of the mechanism by which benadryl pro- 
duces this selective inhibition of respiration will have to 
await the outcome of experiments now in progress. 
Obviously, selective alterations in permeability produced 

. by the benadryl must be considered as a possible mode 
of action. The inhibition of respiration in experiments 
with I-glutamate and without added substrate makes the 
permeability concept unlikely, but experiments with 
brain homogenates, now in progress, should settle this 
point. If permeability is ruled out, the possibility exists 
that some metabolic step in the oxidation of I-glutamate 
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is interfered with. Experiments with various metabolites 
linked to glutamic acid should prove useful in elucidating 
this point. All these matters will be discussed in a later 
report after the results of current experiments become 
available. 
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Ammoniated Dentifrices and Hamster 
Caries: The Effect of Ingestion 


D. S. Chernausek and David F. Mitchell* 
School of Dentistry, Uitversity of Minnesota, Minneapolis 


Experimental dental caries has been studied extensively 
in the Syrian hamster. Arnold (1) and Shafer (6) have 
shown that this animal is susceptible to dental caries 
when placed on a high-carbohydrate diet. Keyes (4) 
believes the carious process in hamsters is fundamentally 
the same as that observed in human beings. 

Recently, ammoniated products have been proposed as 
an aid in controlling dental earies. Studies in vitro 
seem to indicate that an inhibitory effect on dental caries 
is possible. There has been very little actual testing of 
the effect of these products on caries in persons or in 
animals. Kesel (2) reported encouraging results from 
the use of a dentifrice and mouth rinse containing am- 
monia, but stated that further studies are necessary for 
conclusive results. Stephan (7) has shown that the ap- 
plication of urea in 40%-50% concentrations overcomes 
the effect of carbohydrate in lowering the pH of the den- 
tal plaque material. Keyes (45) studied the effect of 
weekly topical applications of a 50% urea solution on 
hamster teeth and found no apparent beneficial results. 

It was thought desirable to devise an experiment in 
which the effect of the ammoniated compounds would be 
evaluated in regard to caries activity in the hamster. 
The effect of daily brushing with nonammoniated and 
ammoniated dentifrices, as well as the effect of ingestion, 
was studied. This report considers solely the effeet of in- 
gestion of dibasic ammonium phosphate and urea on 
caries incidence in the Syrian hamster. 

The hamsters used were from an inbred colony. The 
animals were weaned at 21 days and placed on a diet of 
Purina Fox Checkers (with a weekly supplement of 
fresh carrots and hamburger meat), until they were 
approximately 30 days of age. The animals were sepa- 
rated into the experimental groups by sex and littermates. 

1The authors are indebted to Jean M. Hartman, Depart- 


ment of Biostatistics, University of Minnesota, for aid in 
computing the statistics. 
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They were then placed on a caries-producing diet, ad 
libitum, for 100 days, after which they were sacrificed 
and their caries seored and recorded by the method of 
Keyes (3). The control group (149 and 144) re- 
ceived the caries-producing diet only, and the ingestion 
group (139 and 124) received the same diet plus di- 
basic ammonium phosphate 1% and urea 0.6%—the ratio 
commonly found in ammoniated dentifrices. 


TABLE 1 


Caries scores 


Stand- 
No. of ard t 
animals devia- 
score 
tion 
Female 
control 14 26.4 40.0 o 
2.11* .05 
ingestion 13 1.9 5.2 . 
Littermates 
one 7 36.8 46.6 1.93+ 10 
ingestion 
Male 
control 14 57.5 76.3 2.03" 05 
ingestion 12 10.0 16.4 a P 
Littermates 
9 66.1 83.4 2.24+ 06 
ingestion 
Male and female groups combined 
control 28 42.0 2.9 
ingestion 25 5.8 12.6 2.77 006 
Littermates 
contest 16 53.3 71.2 2.90¢ 011 
ingestion 
“a, 
where = Net Ny-2 
tt=_4 
VNV-1 


From the mean caries score in Table 1, it appears that 
a striking inhibition of caries has occurred. The varia- 
tion is considerable, however, and, in general, more than 
reported in other studies. It is possible that, if the ani- 
mals had continued longer on the diet, the scores would 
have been higher and possibly more homogeneous. We 
are assuming a 1% level of significance when testing the 
difference between two means because of the small num- 
ber of animals in the groups, and the relative infre- 
quency of valid statistical evaluation of previously pub- 
lished experimental caries data. In addition, one must 
keep in mind the possibility that the effect of ingestion of 
these compounds by hamsters may not be comparable to 
the effect produced in human beings by these compounds. 

Previous reports generally have indicated a sex dif- 
ference in caries activity, if the animals are maintained 
for approximately 100 days on a caries-producing diet, 
although the difference is less striking when the animals 

2 Whole wheat flour, 30%; whole powdered milk, 30%; 


cornstarch, 20% ; confectioners’ sugar, 15%; alfalfa meal, 
4% ; and sodium chloride, 1%. 
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are maintained for longer periods of time. It is of 
interest to combine the male and female animals in the 
control and ingestion groups. With more animals in 
each group, the difference between the mean caries scores 
seems more significant (i.e., below the .01 level). These 
data strongly indicate that the animals employed enjoyed 
a reduction in caries experience associated with the in- 
gestion of the ammoniated products studied. 
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Chloromycetin in the Treatment of 
“Red Leg’? 


Stuart W. Smith 


Anatomy Department, 
University of Colorado School of Medicine, Denver 


The epidemic disease ‘‘red leg’’ has long been a source 
of difficulty to workers using any of the usual species of 
frogs as experimental animals. Control of the disease 
has always been unsatisfactory, as far as can be ascer- 
tained from the literature. It was therefore considered 
worth while to report the use of chloromycetin (chloram- 
phenicol) in the successful treatment of the homologue 
of frog red leg in a toad, Bufo marinus. 

The disease was apparently first described by Ernst 
(6), who isolated a bacterium, which he named Bacillus 
ranicida, from infected frogs. Sanarelli (9) studied an 
organism, which he isolated from frogs with red leg and 
named it B. hydrophilus fuscus. He reported the organ- 
ism to be pathogenic for a variety of anurans and 
urodeles and briefly described some of the pathological 
findings in infected frogs. Russell (8) reported the 
pathology of the infection in more detail and described 
the experimental infectivity of the organism for some 
of the common laboratory mammals when injected intra- 
venously ; he also mentioned the production by the organ- 
ism of at least two toxins that had pronounced effects 
upon frog cardiac and skeletal muscle and central nervous 
system. The nomenclature was revised to Proteus hydro- 
philus in the fifth edition of Bergey’s Manual (1) in 
1939. In the sixth edition (3) it was changed to Pseudo- 
monas hydrophila. In 1942 Kulp and Borden (7) made 
an extensive study of the bacteriology of the disease, 
describing two distinct strains of the organism from dif- 


ferent sources and reviewing the pathology in frogs. 


They indicated the existence of ‘‘carrier’’ frogs that 
harbor the organism in their gall bladders. 
The disease in anurans is septicemic and is remarkable 
1 This work was aided by grants from the Ella Sachs Plotz 


Foundation and the Continuing Research Fund of the Uni- 
versity of Colorado School of Medicine. 
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for its virulence and fulminating course. All organ sys- 
tems are involved, more or less, by the occurrence of wide- 
spread petechial hemorrhages and/or septic thrombi, as 
well as disseminated miliary abscesses. In frogs the skin 
of the legs becomes markedly hyperemic and hemorrhagic. 
Death is the usual termination of the disease. 

During the course of studies in this laboratory on Bufo 
marinus, three specimens of native toads (B. boreas and 
B. woodhousii) were introduced into a colony of 30 
specimens of B. marinus that had been in excellent health 
in the laboratory for 16 months. Within 10 days the first 
ease of an epidemic disease, which destroyed a third of 
the colony before it was controlled, appeared. The dis- 
ease was studied bacteriologically* and pathologically and 
found to be a elassical example of F. hydrophila septi- 
cemia. Source of the infection was subsequently traced 
to an infected frog colony with which the native toads 
had been housed prior to their acquisition by the author. 

In view of the reports that chloromycetin (chloram- 
phenicol) is effective in vitro (2) against various species 
of Proteus and Pseudomonas and in the treatment of 
human urinary tract infections (4), this drug was tried 
on the remaining animals in the colony. At the begin- 
ning of treatment most of the animals showed the early 
stigmata of the disease, namely, moderate reddening and 
capillary dilatation over the lower belly. The dosage was 
derived empirically from that used in man and other 
mammals, and set at 5 mg/100 g initially, followed by 3 
mg/100 g twice daily for five days. The drug was dis- 
solved in distilled water in concentrations of 5 mg/ml for 
the initial dose and 3 mg/ml for subsequent doses. Solu- 
tion of these amounts was readily accomplished (in con- 
tradiction to the solubility data given by Woodward 
[10] by slight warming. The solutions were admin- 
istered by gastric intubation, a procedure which is easily 
performed in these animals. 

One of the treated animals was in an advanced stage 
of the disease (signs of extensive central nervous system 
damage) at the beginning of therapy. This animal sur- 
vived 4 more days (twice the survival expectancy of un- 
treated animals in advanced stages) but succumbed to 
what superficially resembled myocardial decompensation 
in mammals, presumably due to irreversible myocardial 
damage incurred before inception of therapy. The re- 
mainder of the animals responded well. Now, some two 
months later, they have shown no further evidence of the 
disease and again are in their former state of excellent 
health. 

These results suggest that colonies of amphibians may 
be maintained free from infection by P. hydrophila by 
the administration of chloromycetin at the time the colony 
is established, either in the water in which the animals 
are kept, or, preferably, in the manner described above. 
Similar measures might be practiced on new additions to 
the colony. The latter seems desirable in view of the 
report by Emerson and Norris (5) that the disease is 

*Thanks are due Elizabeth O'Toole, of the Department of 
Bacteriology of the University of Colorado School of Medi- 
cine, with whom a detailed report of the pathology and bac- 


teriology of the infection in B. marinus will be published 
elsewhere. 
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endemic in many of the natural habitats from which frogs 
are collected commercially. 
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A Diploid Form of Medicago sativa L. 


J. L. Bolton and J. E. R. Greenshields 


Deminion Department of Agriculture 
Forage Crops Laboratory, 
Saskatoon, Saskatchewan 


There have been numerous cytological investigations of 
common alfalfa, Medicago sativa L. Reviews by Fryer 
(2) and Senn (4) show that the normal chromosome 
number in somatic tissues is 32. Fryer reported one ex- 
ceptional plant as having 35 chromosomes. Other ab- 
normal numbers were 31 and 33, found by Skovsted (5) 
in a study of twin seedlings. The work of Ledingham 
(3) strongly suggests that the species originated as an 
autotetraploid, and Tysdal et al. (7) have concluded that 
at least certain genetic data could be interpreted on the 
basis of tetrasomic ratios rather than the commonly used 
disomic approach. If M. sativa has an autotetraploid 
origin, it is to be expected that fertile 16-chromosome 
forms would exist. So far as the authors are aware, no 
such forms have been reported. It is the purpose of this 
paper to record what appears to be a 16-chromosome form 
of M. sativa and to present preliminary data on its 
cytology and breeding behavior. 

In 1947 a small sample of seed labeled Medicago sativa 
was received from Russia through H. A. Senn, senior 
botanist, Division of Botany and Plant Pathology, Science 
Service, Ottawa. It was given the Saskatoon accession 
number 8-2128. According to information accompanying 
the sample, it came from the Botanical Gardens, Academy 
of Sciences, Armenian 8.8.R. at Erevan, Kanaku, U.8.8.R., 
and was collected from one wild-growing plant. Forty- 
three seedlings were established in the field nursery at 
Saskatoon in June, 1949. 

The plants started to flower in early August, and it was 
then apparent that S-2128 was not a normal form of 
M. sativa. It was similar to the latter in having purple 
flower color, with no trace of yellow present. It was 
similar also in that a later examination showed the pods 
to have up to 3 or 4 coils and the relative lack of pubes- 
cence common to M, sativa. In various characters, how- 
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ever, such as size of flowers, pods, seeds, leaflets, and fine- 
ness of stem, it was much more like 16-chromosome forms 
of M. falcata than normal M. sativa. It exhibited also 
the decumbent growth habit common to 16-chromosome 
forms of M., falcata. 

Root-tip smears were made from several plants of 
$-2128 and were compared to similar material from 
typical plants of M. sativa. The technique followed was 
based upon that described by Smith (6). Living root 
tips were first placed in a saturated solution of para- 
dichlorobenzene for 30-60 min to shorten the chromosomes 
before being killed and were left for 24 hr in a 3:1 
solution of 95% ethyl aleohol and glacial acetic acid. 
They were then softened for 3-5 min in a 1:1 solution of 
95% ethyl aleohol and concentrated HCl, and returned to 
the aleohol-acetic acid solution for at least 3 min before 
staining with acetocarmine. 


€.3 


A 


Fie. 1,. A, somatic chromosomes from S-2128, magnifica- 
tion appreximately x 1,300. 8, somatic chromosomes from 
typical plant of M. sativa, approximately x 1,300. 


Fig. 1 A is representative of a large number of de- 
terminations from root-tip cells of 8-2128. The chromo- 
some number is definitely 16. Cell size and chromosome 
length were not determined, and any apparent differences 
in length of the chromosomes, based upon A or B in Fig. 
1, would not necessarily represent true differences, because 
the two preparations were not consistently left in the 
shortening solution for exactly the same duration. Even 
if this had been the case, it is possible that the cells of 
different root tips might react unequally to the para- 
dichlorobenzene. In his study of M. sativa and M. media, 
Fryer (2) did not observe chromosomes with satellites. 
In Fig. 1 B there are four chromosomes, each with what 
appears to be a satellite. Similar formations involving 
two chromosomes have been observed in S-2128 and show 
faintly at the lower left-hand corner of the field in Fig. 
1A. Although these structures have been noted in other 
cells, it is felt that further studies including meiotic 
divisions are necessary in order to establish definitely the 
presence of satellites. If these observaticns are con- 
firmed they would afford good supporting evidence for 
the autotetraploid origin of M. sativa. 

In addition to the eytological data presented above, 
data were obtained also from a series of crosses involving 
§-2128 as the pistillate parent. All crosses were made 
August 11 and harvested September 17. Ordinarily the 
time allowed was sufficient for seed to mature. The 
period was near the end of the normal seed-setting 
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season, however, and temperatures were lower than usual. 


As a result, some of the seed harvested, particularly from ~ 


selfing and intercrossing, was not fully matured. The 
flowers were not emasculated for selfing or intercrossing. 
All flowers outerossed were emasculated by clipping the 
standard, tripping the stamina] column, and then blowing 
off the pollen. The data obtained are summarized in 
Table 1. 

TABLE 1 


SUMMARY OF SELFING AND CROSSING RESULTS 


No.of No. 
flowers of 


Parents of per per 

seeds flower pod 

§-2128 226 20 25 0.11 1.25 

intercrossed 341 275. 1278 3.75. 4.65 

§-2128 x M. sativa 149 45 21 0.14 0.47 
(32-chromosome form) 

$-2128 x M. falcata 53 21 6 0.11 0.30 
(32-chromosome form) 

§-2128 x M. jalcata 147 115 603 410 5.24 


(16-chromosome form) 


The selfing results suggest that S-2128 is rather highly 
self-sterile. The 226 flowers self-pollinated (Table 1) 
represented 11 plants. The 20 pods and 25 seeds har- 
vested represented only 120 flowers from 4 plants, how- 
ever. The remaining 106 flowers from 7 other plants 
proved to be completely self-sterile. The intercrosses 
show fairly normal cross-fertility, as compared with the 
average of 5.54 seeds per pod found previously (1) in a 
study of 32-chromosome M. sativa. Bolton (1) has shown 
that intercrosses between related plants set fewer seeds 
per flower, and that the progenies of these crosses are 
lower in seed and forage yield than comparable outcrosses. 
As previously noted, the information accompanying the 
original sample of 8-2128 stated that the seed had been 
collected from one plant. That statement is supported by 
the results of selfing and intercrossing, as well as by the 
relative uniformity of the progeny for morphological 
characters. 

When 8-2128 was outcrossed to 32-chromosome forms, 
the results were similar whether M. sativa or M. falcata 
was the staminate parent. The number of seeds per 
flower was similar to that from selfing, but many of the 
pods contained only aborted seeds, which were not in- 
cluded in the calculations of total seeds harvested. These 
results compare closely with unpublished results obtained 
at Saskatoon, where it was found that normal seed- 
setting occurred in crosses between 32-chromosome forms 
of M. falcata and M. sativa, but that, when pollen from 
32-chromosome M. sativa was applied to the stigmas of 
16-chromosome M. falcata, although a fair percentage 
of the crossed flowers set pods, the pods contained only 
aborted seeds. The few seeds obtained from S-2128 x 32- 
chromosome forms have not been tested. They may prove 
to be selfs, although this is unlikely, both because the 
flowers were emasculated, and because some of the plants 
involved set no seed when selfed. It is more likely that 
they will prove to be triploids or induced tetraploids, such 
as those reported by Ledingham (3) in crosses between 
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16-chromosome M. falcata and 32-chromosome M. sativa. 

To summarize, it may be said that a 16-chromosome 
form of M. sativa has been found. This form is highly 
self-sterile and highly cross-sterile when crossed to 32- 
chromosome forms of M. sativa and M. falcata. It shows 
normal cross-fertility when crossed to 16-chromosome 
forms of _M. falcata. 
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Quantitative Aspects of the Action of 
Insulin on the Glucose and Potassium 
Metabolism of the Isolated Rat 
Diaphragm 


A. F. Willebrands, J. Groen, Chr. E. Kamminga,* 
and J. R. Blickman 


Second Medical Service and Department of Surgery, 
Wilbelmina-Gasthuis, Amsterdam, Netherlands 


In a previous communication (3) experiments were de- 
scribed from which it was concluded that the utilization 
of glucose by the isolated rat diaphragm is associated 
with a shift of potassium from the medium into the tis- 
sue, and that both glucose utilization and potassium shift 
ure increased by the addition of insulin. In order to 
study the quantitative aspects of these reactions, experi- 
ments were carried out with varying concentrations of 
insulin, 

The technique was different from that used previously. 
Rats of 80-100-g body weight were decapitated after 
fasting for 24 hr; their diaphragms were removed and 
cut into quarters. The quarters were kept in ice-cold 
buffer solution (2) before the actual experiment started. 
Eight quarter-diaphragms, representing one-half of the 
left and right hemidiaphragms of 4 rats, were transferred 
to a flask containing 2 ml of buffer solution in which 200 
mg % of glucose had been dissolved. After equilibra- 
tion with a gas mixture containing 93% O, and 7% CO,, 
the buffer-diaphragm system was incubated for 1 hr at 
37° C, with shaking at a rate of 120/min. The remain- 
ing 8 quarter-diaphragms of the same rats were incubated 
in a buffer-glucose.solution of the same composition that 
contained, in addition, insulin in the concentration to be 
tested. 

This arrangement was chosen so as to make the condi- 
tions under which the diaphragms were incubated as 
similar as possible, with the only difference that insulin 
was present in one flask and absent from the control 
flask. 


‘Holding a grant from the Organon Laboratories, Inc., 
Oss, Netherlands. 
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After 1 hr the flasks were cooled and the contents 
centrifuged. Glucose (5) and potassium (7) concentra- 
tions in the medium were determined, and the diaphragms 
were weighed after blotting on filter paper. The differ- 
ence (A glucose) between the quantities of glucose (cal- 
culated as mg/100 mg wet tissue) that have disappeared 
from the medium in the flask with insulin and that with- 
out insulin is the effect of the added insulin on glucose 
utilization. 

While studying the changes in potassium content of 
the medium in these incubation experiments, it was found 
that, with the use of quarter-diaphragms, the potassium 
content of the medium increased as a rule, whereas it 
usually decreased when hemidiaphragms were used. Ap- 
parently a diffusion of potassium out of the ‘‘surviving’’ 
tissue takes place more rapidly from quarter-diaphragms 
than from hemidiaphragms. . This is easily understand- 
able because of the greater damage to the tissue that 
takes place when the diaphragm is divided into 4 parts. 

In the present series of experiments the potassium con- 
tent of the medium increased in both flasks, but in the 
vessel containing insulin the increase was invariably less 
than in the one without insulin. The difference (AK) 
between the increase of the potassium content (calculated 
as microequivalents per 100 mg wet tissue) of the medium 
in the flask with insulin and that without insulin is the 
effect of the added insulin on the potassium shift, asso- 
ciated with increased utilization of glucose by the tissue. 

The glucose and potassium effects of increasing concen- 
trations of insulin were plotted in a curve (Fig. 1). The 
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Fic. 1, Effect of varying concentrations of insulin upon 
glucose utilization (mg/100 mg wet tissue) and potassium 
shift (microequivalents/100 mg wet tissue) in experiments 
with isolated rat diaphragms; »=<number of experiments ; 
P = Fisher's value of probability. 


graph illustrates that, with augmenting concentrations of 
insulin, both glucose and potassium effects increased until, 
at a level of about 10-10‘ units/ml, both effects tended 
to become more or less constant. In the region of lower 
concentrations of insulin, it was found that 10° units/ml 
still had a significant effect upon the potassium shift, 
whereas the effect upon the glucose utilization was no 
longer detectable. In general, the figures for the effect 
of insulin on potassium shift were more irregular than 
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those for the effect on glucose utilization; this demon- 
strated itself in the relatively large standard deviations 
of AK compared with those of A glucose. The greater 
irregularity of the potassium shift may be due to the 
varying degree of tissue damage at the excision and the 
ensuing leakage of potassium from the injured muscle 
fibers. 

Extremely small concentrations of insulin can be de- 
tected by this method. Even with insulin concentrations 
as low as 5x 10~ units/ml, significant effects on the glu- 
cose and potassium metabolism of the isolated rat dia- 
phragm were observed. Lower concentrations appeared 
to have a potassium effect, but the level of significance 
was less than 1%. Apparently this technique makes it 
possible to detect insulin in amounts that are much smaller 
than those reported by previous observers (1, 6). It 
should be borne in mind, however, that variations in 
sensitivity of the diaphragms may occur. 

The sample of pure insulin used in these experiments 
contained 28 units/mg.* The smallest concentration of 
insulin that still produced a significant increase in glu- 
cose utilization was 5x10~ units/ml, which, assuming a 
molecular weight of insulin of 48.000, amounts to 4.5 x 10° 
molecules per flask. This number of insulin molecules 
enabled the diaphragm to utilize about 10% more mole- 
cules of glucose than diaphragms in the control flask with- 
out insulin. This extra utilization of glucose was asso- 
ciated with an extra shift of about half as many atoms 
of potassium from the medium into the tissue. With 
further refinements of technique, the isolated diaphragm 
test may offer opportunities for the determination of 
minute amounts of insulin. 
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A Method for Silver Staining of Nerve 
Fibers in Whole-Mount Preparations 
of Blood Vessels 


Edward H. Polley 


Department of Anatomy, St. Louis University 
School of Medicine, St. Louis, Missouri 


Humphreys (3, 4) demonstrated vascular nerve fibers 
on cerebral blood vessels, using a modification of the 
Bodian (1) technique. He obtained better and more con- 
sistent results than with either the modified Gros-Biel- 
schowsky technique of Penfield (5) or Huber’s (2) 
methylene blue technique. 

On cerebral blood vessels of the pia mater we have ob- 
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Fie. 1, Arterial branch of vertebral artery showing the 
crossing and branching of large mixed fiber bundles of the 
adventitia. The dark stellate cells are chromatophores. Ob- 
jective, 16 mm; ocular, 10 x. Protargol. 


Fic. 2. Group of myelinated fibers becoming related to 
a branch of the basilar artery. Objective, 16 mm; ocular, 
10x. Protargol. 


tained more satisfactory results by use of the following 
modification of the Bodian technique. Blood vessels of 
anesthetized animals were flushed with a physiological 
salt solution, followed by perfusion with neutral 10% 
formalin. The leptomeninges containing the blood ves- 
sels were dissected from the brain and brain stem, and 
pinned flat on paraffin for 24 hr in a Petri dish contain- 
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ing 10% formalin. The tissues were then washed in 
water, dehydrated in alcohol, and cleared in cedarwood 
oil. After clearing, they were hydrated and placed in 
distilled water for 1-2 hr. This procedure seemed to give 
the tissues a greater clarity and stainability. The con- 
nective tissue elements took less silver stain, and small 
nerve fibers appeared finer and darker. Individual 
types of fibers could be distinguished in the roots of 
cranial nerves that lay in the pia-arachnoid. Subse- 
quently the standard Bodian (1) technique for staining 
paraffin sections was employed. The length of time the 
tissues were left in the various solutions varied with the 
tissue under study and was determined by direct obser- 
vation. In general, they were left in the Protargol so- 
lution for 32-48 hr, and in the other solutions for ap- 
proximately the same period as suggested by Bodian for 
section-staining. It was necessary, however, to flush 
the solutions from within the vessels each time a change 
was made. This was easily accomplished by gentle 
pressure on the blood vessels exerted with a round- 
tipped glass rod. After staining, the tissues were de- 
hydrated and cleared in cedarwood oil and xylene. 
Mounting in clarite and permount proved satisfactory, 
and no fading was seen after 6 months. 

The technique consistently demonstrated the nerve 
fibers along blood vessels. Small and large fibers, 
singly or in bundles, were readily distinguished (Figs. 
1, 2). These preparations made it possible to follow 


nerve fibers along blood vessels for relatively long dis- 
tances. 
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Molluscan Shells as a Practical Source of 
Uroporphyrin I 


Alex Comfort 


Department of Physiology, 
London Hospital, London, England 


To obtain a supply of uroporphyrins for laboratory 
work has always presented difficulties. Human eases of 
porphyrinuria have been the main source, but large quan- 
tities of urine must be handled to extract the uropor- 
phyrin, and the cases themselves are uncommon. Extrac- 
tion from urine by the simplified method of Sveinsson, 
Rimington, and Barnes (6) considerably shortens the 
procedure, but where large amounts of uroporphyrin are 
needed an alternative source is most desirable. Possible 
animal sources (the bones of Sciurus; the feathers of 
Turacus which yield turacin) involve searce and expensive 
material. Very large amounts of uroporphyrin in an 
easily manageable form have, however, been found in 
mollusean shells. 

Shell porphyrins were originally recognized by Fischer 
and Jordan (3), and have since been extracted by several 
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workers (Fischer and Haarer [2], Waldenstrém [9], and 


Tixier [7, 8]). The supposed pentacarboxylic concho- 
porphyrin of Fischer and Jordan was found by Nicholas 
and Comfort (4) to be a mixture of uro- and copropor- 
phyrin. In most of the porphyrin-containing forms, uro- 
porphyrin I occurs in an almost pure state. Many species 
are suitable for use as a source: Porphyrins have been 
shown to occur only in marine genera, and in largest quan- 
tity among the pearl oysters (1). The most convenient 
material for large-seale extraction is the Persian lingah 
oyster (Pinctada vulgaris), which is an article of com- 
merce, and may yield as much as 10 mg per g of shell. 
Trochus niloticus, also used in the button industry, is an 
inferior source, owing to the thickness of the shell and 
the large amount of unpigmented mother-of-pearl. 

The technique described by Tixier (7), in which shells 
are extracted with methanolic HCl to esterify the pig- 
ment, has the drawback of expense, since several liters 
of solvent are required per kg of shell. 
technique gives satisfactory results. 

Shells of Pinctada vulgaris are selected under the ultra- 
violet lamp for their porphyrin content. They are 
coarsely broken, and the powder is added in small 
amounts to concentrated aqueous HCl in a very large 
beaker, allowing 500 ml of solvent to each 50 g of shell. 
Octanol and other antifoam agents should not be added, 
since these contaminate the product. The extraction is 
left to proceed at room temperature for 24 hr, the mix- 
ture brought to pH 1 approximately, and the debris re- 
moved by filtering over glass wool. 


The following 


A chromatographic eclumn is prepared by shaking pure 
acid-washed tale with N HCl, and sedimenting it over 
suction in a large tube (2.5-in. diameter) plugged with 
cotton wool. The filtered porphyrin solution is passed 
through this column by suction, and the chromatogram 
washed with 20% acetone in tap water. Partial develop- 
ment takes place, with separation of red, blue, and violet 
nonporphyrin bands. The extent of the porphyrin zone 
is checked by fluoroscopy. Red fluorescence in the sub- 
sidiary blue band should be ignored, as it appears to be 
due to an unidentified nonporphyrin pigment (1). 

The column is extruded and the main porphyrin zone 
extracted with acetone containing 10% concentrated 
aqueous HCl. The filtered extract is concentrated in 
vacuo until it no longer smells of acetone, then diluted 
with an equal volume of distilled water, and adjusted 
to pH 3.2 by addition of saturated sodium acetate solu- 
tion until precipitation of the uroporphyrin occurs. It is 
left overnight in the ice chest, the precipitate collected 
on a sintered glass filter, redissolved in concentrated 
aqueous HCl, and reprecipitated by neutralization. The 
final precipitate is then dried, esterified in a small volume 
of methanolic HCl, transferred to chloroform by dilution 
with water, chromatographed once or twice on alumina, 
and crystallized from chloroform-ethyl acetate mixture. 
The yield is approximately 1 mg of ester per g of shell. 

The homogeneity of the sample should be checked by 
paper chromatography, using the method of Nicholas and 
Rimington (4). Uroporphyrin III has not been detected 
so far in molluscan shells. 


Other species of Pinctada and Pteria, as well as of 
Placuna, Malleus, and Pinna, vary widely in their suit- 
ability, and in the quantity of porphyrin and nonpor- 
phyrin pigment present. The common pearl oyster 
(Pinctada margaritifera) is unsuitable. Of American 
species, Pteria radiata Lam, is a relatively good source, 
and smaller amounts can be obtained from many Tro- 
chidae and from Trivia spp. The only form containing 
amounts of porphyrin comparable to those in Pinctada 
vulgaris is the relatively unobtainable Cypraea mappa, 
the nature of whose porphyrin has not been established. 
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Recent Patterns of Employment and 
Unemployment 


Nathan Morrison 


New York State Department of Labor, 
Division of Placement and Unemployment Insurance, 
New York City 


The adoption of the federal old-age insurance law in 
1935, and the passage of state unemployment insurance 
laws about the same time, created a new and rich source 
of data on employment and unemployment in this country. 

Since 1937, a vast amount of detailed information on 
the employment and unemployment experience of Amer- 
ican workers has been collected as a by-product of the 
operations of these social insurance programs. The brief 
span of 12 years since 1937 has been strongly affected by 
World War II. However, the employment data now re- 
ported regularly by every covered firm, and the unem- 
ployment information supplied by jobless workers claim- 
ing unemployment benefits, have already revealed certain 
patterns and relationships. This paper will discuss 
briefly some of the patterns of employment and unem- 
ployment observed thus far. 

A brief description of the information available may 
be helpful as a background. (A more detailed descrip- 
tion is given in [2].) The federal old-age insurance law 
covers about two-thirds of all employment in this country. 
The following groups are excluded: government workers, 
self-employed persons, ‘railroad employees, agricultural 
workers, persons engaged in domestic service, and em- 
ployees of nonprofitmaking religious, educational, and 
charitable organizations. The New York Unemployment 
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Insurance Law, which will be used as an example of the 
state programs, includes the same industries as the fed- 
eral act but covers only firms with 4 or more employees, 
thus excluding workers in small firms with 1,.2, or 3 
employees. 

All covered employers report quarterly the earnings 
during each calendar quarter for each individual who was 
employed at any time during this period. Individual key- 
punch cards are then prepared for each person and 
sorted by social security number to give a complete earn- 
ings record for each worker. In addition, employers 
report certain total figures, such as the number of per- 
sons employed during the week ending nearest the 15th 
of each month in the quarter. These reports are coded 
by industry and geographic area and summarized to pro- 
vide comprehensive data on employment. 

One-simple employment pattern revealed by these data 
is the average number of weeks of work per person in 
a calendar year. This can be derived as follows: In the 
state of New York, for the year 1939, the number of 
persons working in the midweek of each of the 12 months 
was obtained by calculating the data from the employer 
reports. The average of these 12 numbers was-3,114,000. 
Studies of weekly employment figures of individual firms 
for all 52 weeks of the year have shown that the average 
of the 12 mid-week-of-the-month figures closely approxi- 
mates the average weekly employment for the year. 
Thus, the average weekly covered employment in the 
state in 1939 may be estimated at 3,114,000. 

The total man-weeks of work during 1939 can be de- 
rived as 52 x 3,114,000, or about 162 million man-weeks. 
A count of the number of different workers with one or 
more quarterly wage cards showed that 4,450,000 different 
persons had worked in covered employment during 1939. 
There were 162 million man-weeks spread among 4,450,000 
persons, or an average of 36.4 weeks of work per person. 

In New York State, during the 10 years from 1939 to 
1948, average employment rose from 3,114,000 in 1939 
to 4,366,000 in 1948, and the number of individual work- 
ers during a calendar year rose from 4,450,000 in 1939 
to 6,350,000 in 1948. Yet the average number of weeks 
of work per person showed little variation. 

During the 3 prewar years, 1939-41, the range was 
from 36.0 to 36.4. During the 4 wartime years, 1942-45, 
the average number of weeks worked per person ranged 
from 34.2 to 34.6. The 3 postwar years, 1946-48, showed 
a range from 35.5 to 35.8. For the entire 10-year period, 
the range was from 34.2 weeks in 1942 to 36.4 weeks in 
1939. The relative stability of this average is note- 
worthy in view of the dynamic changes in employment 
resulting from World War II and the sharp rise in both 
the level of employment and the number of persons in the 
labor market. 

A similar analysis applied to data on employment cov- 
ered by the old-age insurance law recently published by 
the federal Bureau of Old-Age and Survivors Insurance 
(4) showed 36.1 weeks of work per person in 1947 and 
37.2 weeks in 1948. 

A second type of analysis uses the employment data 
arising out of the long-range, continuous-work-history 


Scrence, Vou. 112 


8 
I 


+ 
Tas 
ar 
‘ 
4 
‘ 
= 


study that has been carried on since 1937 by the federal 
Bureau of Old-Age and Survivors Insurance. A similar 
long-range study, which includes both employment and 
unemployment experience, has been undertaken in New 
York State using the records of the Division of Place- 
ment and Unemployment Insurance. It should be noted 
that, before the social insurance programs began in 1937, 
it was difficult and expensive to collect any data on indi- 
vidual employment experience over a period of many 
years. (One study, covering the experience of several 
thousand boys and girls from 1921 to 1939, has been 
made by Thorndike and Lorge [1, 3]). 

The old-age insurance study at present covers a 1% 
random sample of all persons who have received social 
security account numbers since 1937. This is done by 
selecting certain end digits’ of the 9-digit social security 
numbers. At the end of 1945, this sample totaled about 
750,000 persons. It is planned to expand the sample at 
some later time to include about 2.5% of the covered 
workers. The New York sample is the approximately 
10% group of persons wlio have 2°as the sixth digit of 
their social security numbers. The two studies purposely 
overlap, so that the New York data on unemployment 
and the old-age insurance data on employment in small 
firms with fewer than 4 workers can be combined to 
give a more complete picture. For each person the avail- 
able data from 1937 on show age, sex, industry of each 
employer, calendar quarters and years of work, quarterly 
and annual earnings, and the geographic area of employ- 
ment. The unemployment data available for the New 
York group show the number of weeks of unemployment 
each year as represented by claims for unemployment 
insurance. 

Detailed tabulations of the old-age insurance materials 
are published annually in the Handbook of Old-Age and 
Survivors Insurance Statistics. The following figures are 
derived from the 1945 Handbook. 

The 1% continuous-work-history sample covering the 9 
years from 1937 through 1945 includes 755,000 persons 
who, in one or more years during this period, were em- 
ployed in covered industries. Almost one-fifth of these 
persons had been employed in all 9 years. There were 
468,000 men in the sample, or 62%; 24% of these men 
had been employed in all 9 years. Of the 287,000 women 
in the group, only 10.6% had employment in all 9 years. 

Another view of the 9-year pattern of employment can 
be obtained by considering the 329,500 persons in the 
sample who had employment in 1937, the first year of 
the old-age insurance program. Of these 329,500 persons 
who were working in 1937, 143,000 or 43.4%, have worked 
in each of the 9 years from 1937 through 1945. Again 
the men showed a greater stability of employment, with 
47% of the 1937 workers having some employment in 
each of the 9 years, as against 34% for the women. 

The 1945 Handbook also contains data on the distri- 
bution of the workers in the 1% sample into groups hav- 
ing continuous patterns of 1-9 years of employment, and 
those having intermittent patterns of 2-8 years of em- 


ployment. Some of the other tables give the following 
information: 
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1. The number of persons beginning their employment 
history in each year, 

2. The number of persons having their latest employ- 
ment in each year. 

3. A ecross-tabulation of the workers showing the num- 
ber of years, and the latest year, of employment. 

4. A ecross-tabulation of the workers by number of 
calendar quarters of employment from 1937 to 1945, 
and the number of years of employment. 

Similar data are given in the recently published 1946 
Handbook, which covers the 10-year period from 1937 to 
1946. One interesting 10-year result may be mentioned: 
In 1937, there were 33 million persons in this country 
employed in firms covered by the old-age insurance law; 
40% of these worked in covered employment in all the 
10 years from 1937 to 1946. 

In New York State sample studies have shown that, in 
1943 (using this wartime year of high-level employment 
as an illustration), 72% of the workers had one em- 
ployer during the year; 15% had two employers; and 
13% had three or more employers. In the same year, 
78% of the workers were employed in one industry; 
15% had employment in two industries; and 7% worked 
in three or more industries. The industry code used has 
about 60 different classifications. 

The unemployment data in New York have revealed 
an invariant relationship in the duration of unemploy- 
ment in every year. Unemployment benefits in New 
York are payable for a maximum of 26 weeks in the 
12-month ‘‘benefit year,’’ which begins in June. The 
distribution of persons by the number of weeks of benefits 
shows remarkable regularity for each year. The ratio 
between the cumulative number of persons who have 
received at least x weekly checks and the group of per- 
sons who have received at least «+1 weekly checks is a 
constant for all pertinent values of z. In other words, 
the probability of persons with x weeks of unemployment 
reaching at least +1 weeks is a constant for x ranging 
in value from 1 to 25. For example, in the 1946-47 bene- 
fit year, this constant probability was .94, with the small- 
est ratio, .933, occurring when 2 was taken as 1, and the 
largest ratio, .945, occurring when x was taken as 15 
weeks. 

In all the 9 benefit years from 1940-41 through 
1948-49, this invariant relationship: was found. In 6 
of these years the constant probability was approximately 
94. In 1942-43 the constant was .92. In 1943-44 and 
in 1944-45 it was .91. In considering the extremely small 
variation in this ratio within each year and the minor 
change from .94 to .91 during the height of wartime 
activity, it should be noted that the period from 1940 to 
1949 varied from considerable compensable unemploy- 
ment in 1940-41, when 830,000 persons received benefits, 
to very little unemployment in 1944-45, when only 76,000 
persons received benefits. It then rose again in the post- 
war period, with approximately 900,000 persons receiving 
benefits in 1948-49. This constant ratio existed in spite 
of the wide variations in economic conditions. 

Another feature is the incidence of recurrent benefi- 
ciaries, persons who receive unemployment insurance 
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benefits in two or more successive years. For example, 
about 900,000 persons received one or more checks dur- 
ing the first year of the program in New York, in 1938. 
Of this group, 44% also received benefits in the second 
year; 24% received benefits in the third year; and 12% 
received benefits for four successive years. The tendency 
for about half the beneficiaries in any one year to re- 
ceive unemployment benefits also in the following year 
has been observed throughout the period from 1938 to 
1949. 

Some other patterns may be mentioned: From the data 
on unemployment, it is possible to obtain the distribution 
of the persons claiming benefits by the number of periods 
of unemployment in each year. Taking the year 1939 
as an example, there were over 900,000 persons who filed 
claims for benefits. About 55% of these persons had 
only one period of unemployment during this year, 25% 
had two, 10% had three, and 10% had four or more. 

Intensive analysis of the information being produced 


as by-products of the social insurance programs and ad- 
ditional studies starting from the clues provided by these 
data will be necessary to test the stability of the patterns 
that are being revealed, as well as to discover the sig- 
nificant relationships that may be hidden in the data 
available thus far. Such studies may lead to the devel- 
opment of a comprehensive theory to coordinate and ex- 
plain the observed regularities. 
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Comments and Communications 


On the Persistence of 2,4-D in Plant Tissue 


In a recent issue of ScieNcE, Tullis and Davis (1950, 
111, 90) have interestingly reported characteristic symp- 
toms of 2,4-D injury during the season of 1949 on devel- 
oping shoots of Chinese tallow trees (Stillingia sebifera 
Michx.) that had been subjected to 2,4-D in 1948 but 
not in 1949. Further, they observed no injury during 
the season of 1949 on chinaberry trees (Melia Azeda- 
rach L..) that had been severely injured in 1948 by 
2,4-D. They have interpreted these results to indicate 
the persistence of 2,4-D in tissues of the Chinese tallow 
tree from one growing season to the next, and the lack 
of persistence in the tissues of the chinaberry tree 
under similar conditions. The facts are of special inter- 
est because they contribute to an understanding of the 
mode of action of 2,4-D. 

The appearance of 2,4-D injury in perennial plants 
the season following treatment is, however, not un- 
common. Many instances are on record of orchards and 
vineyards treated during one season with formulations 
of 2,4-D for weed control or for the prevention of pre- 
mature abscission of fruit, which developed anomalous 
leaves, flowers, and fruits the following season (Bryant, 
L. R., Vineent, C. L., and Schafer, E. G. [Proc. Amer. 
Soc. Hort. Sci., 1947, 49, 63]; Harley, C. P., Moon, 
H. H., and Regeimbal, L. O. [Proc. Amer, Soc. Hort. 
Sci., 1947, 50, 38]; Marsh, R. 8., and Taylor, C. F. 
[Proc. Amer. Soc. Hort. Sci., 1947, 49, 59]; Moon, 
H. H., Regeimbal, L. O., and Harley, D. P. [Proe. 
Amer. Soc. Hort. Sci., 1948, 48, 81]; and Teske, A. H., 
and Overholser, E. L. [Virginia Fruit, 1947, 35, 15]). 
The responses are variously described as delayed foli- 
ation, malformed and stunted leaves, fruits with oblong 
shape and open core, double fruits, and fruits with only 
rudimentary seeds. 
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Also, an experience has been reported by Tukey and 
Hamner (Proc. Amer, Soc. Hort. Sci., 1949, 49, 95) in 
a mixed planting of sweet and sour cherry trees 
(Prunus avium L, and P. cerasus L.), which was sprayed 
the fall of 1946 with a mixture of naphthalene acetic 
acid and 2,4-D. The following season many leaves 
were dwarfish, narrow, and sharply serrate; both pits 
and fruits were markedly elongate and pointed; recep- 
tacles were much enlarged; strong vascular development 
occurred in both fruit and pedicel; flesh was strongly 
adherent to the pit; and chemical composition of the 
fruit was altered. However, repeated applications of 
various growth regulators to cherry trees by Tukey 
(unpublished data) in the spring and midsummer pro- 
duced no such visible effects the following season. 

The facts suggest that. there are critical or sensi- 
tive periods in the growth of the cherry, and that appli- 
cations of growth regulators made in the fall may pro- 
duce a striking effect upon carpel development, which 
may in turn be reflected in the developing fruit the 
following season. Applications made at other times 
may, however, fail to produce a response, because criti- 
eal parts may be already formed, not yet formed, or in 
a state of physiological insensitivity or inactivity. 

Studies by D. P. Watson (Amer. J. Bot., 1948, 35, 
543) on modification of bean leaves as a result of treat- 
ment with 2,4-D bear on this point. They show delayed 
expression of the effect of growth regulators, associated 
with the stage of development of a leaf at the time the 
treatment is made. Watson concludes: ‘‘ Frequently, 
plants that exhibit what appears to be delayed injury 
have received leaf injury during the formation of buds 
which did not expand until some time later.’’ 

Similarly, Arthur J. Eames (Amer. J. Bot., 1949, 36, 
571), working with nut grass (Cyperus rotundus L.) 


Science, Vol. 112 


ha 
sti 
tin 
an 
do 
m: 
me 
th: 
of 
pr 
De 
M 
Ee 
Ce 
rel 
& hi: 
ce 
ge 
tr: 
ag 
th 
of 
‘ th 
la 
ye 
je 
se 
ou 
Wi 
jo 
it. 
tir 
A 
pl 
ti 
ce 
ce 
Si 
in 
T 
al 
of 
8} 
lo 
N 
B 
M 
is 
= 8 


has concluded: ‘‘The opinion that in many plants the 
stimulus of various growth-regulating substances con- 
tinues for various periods of time is probably based on 
(1) the continuing activity of the abnormal meristems; 
and/or (2) the development, long after treatment, of 
dormant buds injured (while growing) before dor- 
mancy. New tissues and organs formed after treat- 
ment are not affected.’’ 

Taken all together, the present information suggests 
that distinctions must be made between (a@) persistence 
of 2,4-D in plant tissues, and (b) delay in visible ex- 
pression of effects of 2,4-D. 

H. B. Tukey 
Department of Horticulture 
Michigan State College 
East Lansing 


Concept of Complementarities 


In the interest of accuracy and fairness, the following 
remarks aim to correct erroneous impressions given by the 
historical introduction to the interesting paper of A. M. 
Schechtman and T. Nishihara in Science, April 7, 1950. 

Four years prior to the publication of the paper of 
sreinl] and Haurowitz (1930), I had advanced the con- 
cept of antibodies as units complementary to their anti- 
gens in addresses before the American Chemical Society 
and elsewhere. In these talks a coin was used to illus- 
trate the antigen surface, and a piece of tin foil pressed 
against it formed the specific reverse pattern, illustrating 
the specific antibody. I pointed out that the top surface 
of the foil, away from the coin, formed a duplicate of 
the coin surface, illustrating reproduction at the molecu- 
lar or near-moleeular level of structure. Since some 
years of public and private discussion developed no ob- 
jection or alternative view of antibody formation, I 
sent a paper to an American scientific journal briefly 
outlining the view. After some consideration, the paper 
was rejected. It was then sent to another American 
journal, whose editor, to justify his refusal to publish 
it, showed me the letter of a prominent ‘‘referee,’’ who 
wrote ‘‘there are an infinite number of similar specula- 
tions possible.’’ The paper, entitled ‘‘Some Intracellular 
Aspects of Life and Disease,’’ was finally sent to Proto- 
plasma, which published it (1931, 14, 296), with illustra- 
tions much like those of Schechtman and Nishihara, ex- 
cept that the latter include the later, more detailed con- 
cepts of Linus Pauling. , 

My Protoplasma paper was reviewed in an editorial by 
Stephen Miall in Chemistry and Industry (London, 1932), 
in which he used the apt engineering term ‘‘template’’ 
(or templet) to describe the function of the antigen. 
This term, as well as the coin-foil analogy mentioned 
above, has become common usage. 

Furthermore, ‘‘the possibility of applying concept 
of complementariness to the more general problem of 
specificity in biological synthesis’? had been suggested 
long before the references quoted by Schechtman and 
Nishihara; e.g., in a paper by J. Alexander and C. B. 
Bridges on ‘‘Some Physico-chemical Concepts of Life, 
Mutation, and Evolution’’ in Vol. II of Colloid Chem- 
istry (1928), where still earlier views of Leonard Troland 
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on catalysis are in part reprinted (see also Alexander 
and Bridges, Science, 1929, 70, 508). Much of the earlier 
work, with its bearing on embryonic differentiation, is 
given in Life, Its Nature and Origin (1948), by J. 
Alexander. 

JEROME ALEXANDER 
50 East 41st Street 
New York City 


Mr. Alexander’s comments on the origin of the idea 
of complementariness as applied to antigen-antibody re- 
lationships will be of interest to persons concerned with 
the evolution of this line of thought. Our paper 
(Science, 1950, 111, 357) is not, nor was it meant to be, 
a comprehensive review; the introductory statement con- 
cerning the literature was condensed and presented aa 
a minimal background necessary for the exposition of 
the experiments described. Nevertheless, several recent 
review papers by Haurowitz, Pauling, and Tyler (refer- 
ences 4, 10, and 12, respectively) were selected for men- 
tion to provide more extensive guides to the literature 
than was possible in the paper. The references provided 
by Mr. Alexander will doubtless be a weleome addi- 
tion for future reviewers who may wish to decide whether 
the essentials of the idea of molecular complementariness 
as applied to biological synthesis are rightly attributed 
to Breinl and Haurowitz. 

A. M. ScHECHTMAN and 
TOsHIKO NISHIHARA 
Department of Zoology 
University of California 
Los Angeles 


Our Flat Planet 

Nearly 25 years ago, in Spokane, Washington, a highly 
reputable and very opinionated local businessman issued 
a defiant challenge to the entire region in which he lived. 
His loeal reputation, he ‘felt, had been endangered by 
several public arguments in which he stoutly and stead- 
fastly maintained, against all opposition and contradic- 
tory to much evidence, that the earth was flat. His 
challenge to the community was climaxed by an ulti- 
matum published in the forum columns of the leading 
local newspaper, the Spokesman-Review. In effect, his 
ultimatum told his crities to either ‘‘prove they were 
right or shut up.’’ To back his arguments, he announced 
in the column that he was placing $1,000 on deposit in the 
Old National Bank of Spokane and would pay it to any 
person who could prove that the earth was round. 

As long as his mind had to be convinced that the earth 
was round, his $1,000 remained entirely safe, and the 
money remained on deposit in the bank for a number of 
years. Then he triumphantly announced, again in the 
forum column of the same newspaper, that—having given 
everyone a chance to submit proof that the earth was 
round and everyone having failed—he felt deeply grateful 
that he had been able to prove so conclusively to the en- 
tire world that the earth was fiat. 

Fortunately, not many were affected by his reasoning. 
The only bad feature about this incident lies in the fact 
that he is a strong religious leader. Some of the children 
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who have heard his belief paraded before the community 
may become warped by his crooked thinking. By this 
means, ‘‘cranks’’ are made. 

He really does believe that the earth is flat and prob- 


ably will until he dies. This man, Warren Latham by 
name, has never backed down on his untenable claims. 

W. A. Rockte 
Swan Island, Portland, Oregon 


Book Reviews 


Antibiotics: A Survey of Penicillin, Streptomycin, and 
Other Antimicrobial Substances from Fungi, Actino- 
mycetes, Bacteria, and Plants, Vols. 1 and II. H. W. 
Florey, et al. New York-London: Oxford Univ. Press, 
1949. 1,774 pp. $29.75 the set. 


A number of comprehensive reviews of the literature 
on antibiotics and books concerned with penicillin and 
streptomycin have appeared during: the past five years. 
In most instances the tlinical use of these substances has 
received major emphasis. The present authors, all mem- 
bers of the famous Oxford team that contributed so much 
to the successful commercial production of penicillin a 
decade ago, believe previous writers have neglected the 
historical foundation of the antibiotics and the interre- 
lationship of the chemical, biological, and clinical ap- 
proaches. Their survey, as given in Volumes I and II, 
deals for the most part with laboratory investigations; 
a third volume, now in preparation, will be entitled 
**Clinieal Application of Antibiotics.’’ 

The contents are arranged in eleven parts, with the 
following captions: ‘‘ Historical Introduction’’; ‘‘Gen- 
eral Experimental Methods’’; ‘‘Antibiotics from 
Fungi’’; ‘‘Antibiotics from Fungi-Substances other 
than Penicillin’’; ‘‘ Antibiotics from Actinomycetes’? ; 
‘*Antibiotices from Bacteria’’; ‘‘Antimicrobial Sub- 
stances from Lichens, Algae and Seed Plants’’; ‘‘ Peni- 
cillin’’; ‘‘Streptomycin’’; ‘‘The Action of Antibiotics 
on Baeteria’’; and ‘‘Conclusions.’’ The authors, well 
aware that the rapid accumulation of information in 
this field preeludes publication of an up-to-the-minute 
reference book, have added an appendix Volume II, 
which includes a list of the known antibiotics and short 
summaries of papers not mentioned elsewhere in the text. 

There are a number of inaccurate statements in the 
text and references to procedures now obsolete. These 
will unquestionably be rectified with the appearance of 
Volume III. These volumes can be highly recommended 
to chemists, bacteriologists, and clinicians. 

MALCOLM H, SOULE 
Department of Bacteriology 
University of Michigan 


Reviewed in Brief 


Research in Medical Science. David E. Green and W. 
Eugene Knox, Eds. New York: Maemillan, 1950. 
492 pp. $6.50. 


The current medical literature, in contrast to that of 
former years, is replete with contributions by nonmedi- 
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eally trained investigators. It was firmly believed in 
days gone by that one must have a medical degree before 
embarking on a career of research into the mysteries of 
the disease process. Today specialists in disciplines 
seemingly far removed from the bedside are making 
fundamental discoveries in this area. Often their reports 
are so highly technical that the results of their researches 
are put into practice without being understood by the 
clinicians. 

The present volume gives in essay form some of the 
latest developments in medical research. They are non- 
technical accounts by outstanding representatives in 
microbiology, immunochemistry, physiology, and allied 
disciplines. Some idea as to the variety of subjects cov- 
ered may be gained from the listing of the first and last 
titles: ‘‘Bacteriophages and Their Action on Host 
Cells’’; ‘‘Some Biochemical Problems in Sanitary En- 
gineering’’—the former article by a biophysicist, the 
latter by a sanitary engineer. 

The book will be of real value to those working in the 
basic sciences at medical schools, as well as to scientists 
in general, 


The Nature of Natural History. Marston Bates. New 
York: Seribners, 1950. 309 pp. $3.50. 


This book is a readable survey of general biology, 
with special emphasis on ecology, which is virtually 
equivalent to the author’s interpretation of the meaning 
of natural history: ‘‘the study of animals and plants 

. of organisms.’’ The first six.chapters supply the 
essential background of classification and a survey of the 
plant and animal groups, their historical evolution, repro- 
duction, heredity, and development. The next five chap- 
ters deal with the relations of individuals to one another 
and to the environment. There are interesting discus- 
sions of biotic communities, partnership and cooperation, 
parasitism, and individual behavior. The next section 
deals with the natural history of populations, their be- 
havior, and geographic distribution. Adaptations and 
the mechanism of evolution are considered in the next two 
chapters, which are followed by a final group of three 
chapters: ‘‘Natural History and Human Economy’’; 
‘*The Natural History of Naturalists’’; and ‘‘ Tactics, 
Strategy, and the Goal,’’ a consideration of the methods 
of science and natural history in particular. Throughout 
the book, Marston Bates’ broad background and exten- 
sive experience in the tropics make his comments illumi- 
nating and render his criticisms of the limitations of 
laboratory science cogent. 


Science, Vol. 112 


a 
t 
1 


bie 
] 
( 
4 
= 


News and Notes 


Atmospheric Turbulence Discussion 


F. N. Frenkiel 
U. S. Naval Ordnance Laboratory, White Oak, Maryland 


A round-table discussion on atmospheric turbulence 
was held on May 3 in the Naval Ordnance Laboratory 
at White Oak, Md. The purpose of the discussion was 
to establish a contact among scientists, as well as among 
laboratories, interested in the development of the basic 
knowledge in atmospheric turbulence. 

Among those present were: G. W. Brier, H. B. Byers, 
K. L. Calder, P. E. Church, P. Donely, E. G. Droessler, 
H. L. Dryden, F. N. Frenkiel, J. Gerhardt, Mrs. K. 
Hafstad, E. W. Hewson, Col. B. C. Holzman, A. M. 
Kuethe, H. Lettau, R. B. Montgomery, H. M. Mott-Smith, 
Comdr. L. G. Pooler, H. F. Poppendiek, G. B. Schubauer, 
M. E. Smith, B. L. Snavely, V. E. Suomi, O. G. Sutton, 
and H. Wexler. 

Atmospheric turbulence was described as the irregular 
fluctuations of physical quantities (such as velocity, 
pressure, and temperature) in functions of both time and 
space. These fluctuations cover a wide range of scales 
from very small eddies to the general circulation of the 
atmosphere. 

It was emphasized that the great development of the 
statistical theory of turbulence and of experimental 
techniques used by the fluid dynamicists opens new 
possibilities in the study of atmospheric turbulence. 
There was general agreement that coordination in the 
work on atmospheric turbulence is desirable. More par- 
ticularly, there seems to be a need to use the same scien- 
tifie language in the treatment of this subject. 

The work done and planned in various universities 
and government laboratories was described and discussed 
by the participants. The lack of data concerning atmos- 
pherie turbulence is obvious, and there is a need for fur- 
ther development of instruments measuring turbulence 
characteristics. It was recommended that one or more 
model instruments having clearly defined characteristics 


be chosen and used to measure turbulence at a number of 
meteorological stations. 

Information on atmospheric turbulence is needed for 
various applications. Some scientists interested in their 
own applications use their particular scientific language, 
and their ideas and results fail to come to the attention 
of their colleagues. The two books on the subject (the 
authors of both books, H. Lettau and O. G. Sutton, at- 
tended the round-table discussion) are valuable in the 
coordination of these results, but there is also an urgent 
need to coordinate the research itself. 

Some of the applications of atmospheric turbulence 
were discussed at the meeting. Reference was made to 
the twofold effect of turbulence on aircraft in flight. 
Small-seale turbulence influences the nature of the flow 
by acting on the transition of the laminar boundary 
layer in a turbulent boundary layer, and the macroscopic 
turbulence is of importance in the stability and the 
maneuverability of an airplane. The nature and magni- 
tude of gusts that may be encountered in flight have to 
be taken into account in the structure of aireraft. 

There is much concern in the correlation between 
atmospheric turbulence and the scattering and propa- 
gation of microwaves. The need for more information on 
this subject is felt by the radar scientists. 

Turbulence both near the ground and in the upper 
atmosphere is of great interest. The extension of theo- 
retical and experimental work is needed in such matters 
as air-sea interchange problems, evaporation, and con- 
vection. The role of turbulence in the diffusion of air 
pollutants, as well as the other fundamental meteoro- 
logical quantities such as moisture and heat, has to be 
more fully investigated. 

The round-table diseussion was organized by F. N. 
Frenkiel (chairman), E. G. Droessler, and H. Wexler. 


About People 


Hamilton Anderson, professor of 
pharmacology and chairman of the 
department at the University of Cali- 
fornia School of Medicine, San Fran- 
cisco, will serve as dean of the Medi- 
eal School of the American Univer- 
sity of Beirut, Lebanon, during the 
academic year 1950-51. During his 
stay Dr. Anderson will pursue his 
study of parasitic diseases. 


E. Bruce Ashcraft has been ap- 
pointed advisory engineer for the 
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Chemical Department of the West- 
inghouse Research Laboratories in 
Pittsburgh. Dr. Asheraft returns 
to the laboratories after a four-year 
absence, during which he supervised 
research at the Oak Ridge National 
Laboratory, the Argonne National 
Laboratory, and the Westinghouse 
Atomic Power Division. 


James A. Beal has been appointed 
head of the Division of Forest In- 
sect Investigations, USDA. Dr. Beal 
is returning to the department from 


Duke University School of Forestry, 
where for the past 11 years he has 
taught forest entomology and con- 
ducted research on forest insect prob- 
lems in the Southeast. He succeeds 
F. C. Craighead, who retired last 
May after serving 27 years as leader 
of the division. 


Pierre Dorolle, formerly director 
of health services in Indo-China, has 
been appointed deputy director gen- 
eral of the World Health Organiza- 
tion. Dr. Dorolle, a specialist in 
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tropical medicine, began serving in 
Indo-China in 1925. He was interned 
by the Japanese in 1945. After his 
liberation he reorganized Indo- 
China’s medical services and ar- 
ranged for their transfer to the new 
governments of Viet Nam, Cam- 
bodia, and Laos after World War II. 


Walter N. Eisasser, of the Univer- 
sity of Pennsylvania, has accepted a 
professorship in physics at the Uni- 
versity of Utah. He will take charge 
of the work in theoretical physics 
and is planning to continue his 
theoretical study of the physics of 
the atmosphere. 


Morris M. Leighton, chief of the 
Illinois State Geological Survey, will 
serve on the Advisory Committee to 
the U. 8S. Geological Survey for an 
additional 5-year period following 8 
years’ previous service. 


John F. McMillan, assistant pro- 
fessor of biology, College of St. 
Thomas, St. Paul, Minnesota, will 
become acting chairman of the De- 
partment of Biology this month. 


Ch. H. Voelker, head of the De- 
partment of Physics, Washington 
College, Chestertown, Maryland, has 
been appointed research geophysicist 
by The Johns Hopkins University, to 
work on a part-time basis. The re- 
search, to be carried on with the 
Chesapeake Bay Institute at Annap- 
olis, is in the field of oceanography, 
and is concerned with the hydrody- 
namics of Chesapeake Bay and its 
estuaries. 


Joseph 8. Wade, entomologist in 
the U. 8S. Department of Agriculture, 
retired July 31 at the age of 70, 
after more than 37 years of service 
in the Division of Cereal and Forage 
Insect Investigations, Bureau of En- 
tomology. 


Fred L. Whipple, astronomer at 
Harvard College Observatory, has 
been appointed a member of the 
Panel on the Atmosphere, Committee 
on Geophysics and Geography, Re- 
search and Development Board, De- 
partment of Defense. Dr. Whipple 
will succeed H. W. Wells, scientific 
observer with the Department of 
Terrestrial Magnetism, Carnegie In- 
stitution of Washington, who has 
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served on the panel since its forma- 
tion in December, 1948. 


F. B. Wiley, chairman of the De- 
partment of Mathematics, Denison 
University, has retired with the title 
of professor emeritus and has ac- 
cepted the position of chairman of 
the Mathematics Department of Ash- 
land College, Ashland, Ohio. 


Visitors 

Man Mohan Singh, medical scien- 
tist at the Medical College at 
Amritsar, Punjab, India, is in the 
U. §8., as a representative of his 
government, to observe American 
methods of teaching and research. 
Dr. Singh was at the University of 
California Medical School until Sep- 
tember 1. He is now making a tour 
of medical centers including the 
Mayo Clinic, the Rochester Medical 


Center, and institutions in the New 
York City area. 


Knut Lindblom, of the Karolinska 
Institute, Stockholm, will give the 
annual Leo G. Rigler iecture in 
radiology at the University of Min- 
nesota, November 2. Dr. Lindblom 
will speak on ‘‘ Backache.’’ The lec- 
ture will be given in connection with 
a course in neuroradiology October 
30-November 3 at the University 
Center for Continuation Study. 


Recent visitors at the National 
Bureau of Standards were Walter 
Dieminger, director, Institut fur 
Ionospharenforschung, Lindau, Ger- 
many; L. Harang, physicist, Nor- 
wegian Defense Research Establish- 
ment, Oslo; D. F. Martyn, Com- 
monwealth Scientific and Industrial 
Research Organization of Australia; 
Peter M. Millman, Dominion Observ- 
atory, Ontario; Niels Venor, civil 
engineer, Association of Danish En- 
gineers, Viborg; Nils Svartholm, 
Nobel Institute for Physics, Acad- 
emy of Sciences, Stockholm; K. 
Weeks, Cambridge University, Eng- 
land; Hong Ki Yun, chief, Chemistry 
Section, Bureau of Industry, Depart- 
ment of Commerce and Industry, 
Korea; Bashir Ahmad and Niaz 
Ahmad from Punjab University, 
Pakistan; Pierre V. Donzelot, direc- 
tor of higher education, Ministry of 
National Education, Paris; and L. 


G. H. Huxley, professor of physics, 
University of Adelaide, South Aus- 
tralia. 


Grants and Awards 


The 1950 Honor Scroll of the 
American Institute of Chemists, 
Chicago Chapter, will be presented 
on October 13 to Carl S. Miner, di- 
rector and founder of Miner Labora- 
tories, for his efforts in advancing 
the professional interests of chemists 
and guiding professional attitudes 
in younger chemists. 


A special fellowship in physics has 
been awarded by the Illinois Insti- 
tute of Technology to Ramakrishna 
V. Rao, physics lecturer at Andrha 
University, India. The award, which 
provides a grant of $1,300, will en- 
able Dr. Rao to study in the Lllinois 
Tech Spectroscopy Laboratory with 
Forrest F. Cleveland, director of 
spectroscopy research. 


Frank R. Wrenn, Jr., of the Duke 
University Medical School’s Neuro- 
surgery Department, has been ap- 
pointed to a postdoctorate fellowship 
of the Atomic Energy Commission, 
and Byron M. Bloor, also of the 
Neurosurgery Department, has been 
appointed a Damon Runyon Clinical 
Research Fellow. Dr. Wrenn will at- 
tempt to develop a new method for 
locating brain tumors by using radio- 
active isotopes. The project is a col- 
laborative effort of the Departments 
of Neurosurgery, Biochemistry, and 
Physics. Dr. Bloor will study brain 
tumors experimentally produced in 
mice to see if the type of tumor can 
be influenced by its location in the 
brain. Once produced, the tumors 
will be transplanted to other mice 
for further study. 


James G. Hughes and James N. 
Etteldorf, associate professors of 
pediatries at the University of Ten- 
nessee College of Medicine, have 
been awarded a research grant of 
$15,179 by the National Heart In- 
stitute. The grant will be used to 
continue studies of high blood pres- 
sure in children, under hospital con- 
ditions, to study various diseases 
which produce high blood pressure in 
children, and for studies on the path- 
ologie physiology of acute nephritis, 
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in which special attention will be 
given to kidney clearance, electro- 
encephalograms (brain wave pat- 
terns), and electrocardiagrams. 


The John Simon Guggenheim Me- 
morial Foundation has granted 
awards in mathematies to J. H. Bige- 
low, Institute for Advanced Study, 
Samuel Eilenberg, professor, Colum- 
bia University, N. E. Steenrod, as- 
sociate professor, Princeton Univer- 
sity, R. P. Boas, Jr., executive editor 
of Mathematical Reviews, Cambridge, 
Massachusetts, and Philip Hartman, 
associate professor, The Johns Hop- 
kins University. 


Colleges and Universities 


The University of Kansas Medi- 
cal School will present a postgradu- 
ate course in anesthesiology, Septem- 
ber 18-20, in cooperation with the 
Kansas City Society of Anesthesiolo- 
gists, the Kansas Medical Society, 
and the State Board of Health. The 
program has been planned to cover 
subjects and problems that confront 
part-time anesthesiologists. Infor- 
mation may be obtained from Dr. 
Paul H. Lorham, Department of 
Anesthesiology, University of Kansas 
Medical Center, Kansas City 3. 


The University of Michigan’s 
School of Natural Resources, which 
replaces the School of Forestry and 
Conservation, will offer courses in 
five departments this fall. The de- 
partments and their chairmen are: 
Forestry—Kenneth P. Davis; Wood 
Technology—William Kynoch ; Wild- 
life Management— Warren W. 
Chase; Fisheries—Karl F. Lagler; 
and Conservation—Stanley A. Cain. 
Conservation education is being sup- 
ported by a ten-year grant of $100,- 
000 from the Charles Lathrop Pack 
Forestry Foundation of New York. 


Yale University, Columbia Uni- 
versity, and the University of Upp- 
sala, Sweden, will establish an ob- 
servatory on Mount Stromlo, near 
Canberra, Australia. The Yale-Co- 
lumbia Southern Station at Johan- 
nesburg, South Africa, will be closed, 
and the equipment moved to the 
new location, where the two Ameri- 
ean universities will install a 26-inch 
photographie refractor telescope. The 
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Australian government will construct 
the dome to house the instrument, 
and will also supply equipment, in- 
eluding a 74-inch reflector telescope 
and a Schmidt-type telescope. Plans 
for the cooperative arrangement were 
made by Dirk Brouwer, director of 
the Yale Observatory, Jan Schilt, di- 
rector of Rutherford Observatory at 
Columbia, and Richard van der Riet 
Woolley, director of the Common- 
wealth Observatory. The center is 
expected to be ready for use by Jan- 
uary, 1952. 


Industrial Laboratories 


Fisher Scientific Company, Pitts- 
burgh, Pennsylvania, has recently 
developed a silicone atom model, 
making possible the construction of 
complex silicone molecules for dem- 
onstration, illustration, and research 
study. The new model is scaled 
exactly in the ratio of 100,000,000 :1, 
so that assembled molecules can be 
measured by means of a meter stick. 


The Kay Electric Company, Pine 
Brook, New Jersey, has developed an 
instrument that lengthens the time 
seale of recorded sounds by a 2:1 
ratio, without altering the frequency 
distribution. Recorded speech seems 
to be spoken very slowly, although 
the pitch and quality of the voice re- 
main. This instrument offers many 
potentialities for use in such work as 
genera] studies in phonetics, lan- 
guage instruction for the deaf, and 
foreign language instruction for 
those with normal hearing. 


Meetings 

The Executive Committee of the 
International Union of Pure and 
Applied Physics will meet in Cam- 
bridge, Mass., September 7-9. The 
U. 8S. National Committee of the 
IUPAP, which has recently been re- 
constituted, will meet with the Ex- 
ecutive Committee on September 8. 
Members of the National Committee 
for 1950-51 are: Karl K. Darrow, 
chairman, Bell Telephone Labora- 
tories; Stanley 8. Ballard, Tufts Col- 
lege (chairman, U. 8. National Com- 
mittee, International Commission for 
Opties); Henry A. Barton, Ameri- 
can Institute of Physics; F. G. 
Brickwedde, National Bureau of 
Standards; Robert B. Brode, Univer- 


sity of California; Elmer Hutchis- 
son, Case Institute of Technology ; 
William Shockley, Bell Telephone 
Laboratories; John C. Slater, Massa- 
chusetts Institute of Technology; 
Merle A. Tuve, Department of Ter- 
restrial Magnetism, Carnegie Insti- 
tution; Alan T. Waterman, Office of 
Naval Research; and John A. 
Wheeler, Princeton University. Drs. 
Darrow and Slater are vice presi- 
dents of the IUPAP. 


The Institute of Navigation, the 
Radio Technical Commission for 
Aeronautics, and the Radio Techni- 
cal Commission for Marine Services 
will meet September 19-21, at the 
Hotel Astor, New York City. A 
series of technical symposia, followed 
by open discussion periods, will be 
held to exchange ideas on the ap- 
plication of electronies to related 
problems in air, marine, and land 
navigation. Paul Rosenberg, presi- 
dent of the Institute of Navigation, 
will serve as general chairman, and 
J. Howard Dellinger, chairman of 
RTCA and RTCM, has been named 
honorary chairman. 


The Electrochemical Society will 
hold its 98th meeting at the Hotel 
Statler, Buffalo, N. Y., October 11- 
13. Papers on batteries, corrosion, 
electrodeposition, and electro-organic 
chemistry will be presented, and trips 
to various industrial plants are sched- 
uled. The society’s Acheson Medal 
and $1,000 prize will be presented to 
George W. Vinal, of the National 
Bureau of Standards, on the evening 
of October 12. Additional informa- 
tion regarding the meeting may be 
obtained from Henry B. Linford, 
Secretary, Electrochemical Society, 
235 West 102nd Street, New York 
City 25. 


Deaths 


Kirk Bryan, professor of geology 
at Harvard University since 1926, 
died at Cody, Wy., on August 22. 
Born in Albuquerque, N. M., July 
22, 1888, Dr. Bryan developed in- 
terests that were partly determined 
by his early environment. Best 
known for his interpretation of land- 
forms, particularly those of the 
semiarid Sonuthwest, he was equally 
expert in dating, from geological 
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evidence, the remains of Folsom man 
and his contemporaries in North 
America. Dr Bryan was vice presi- 
dent and chairman of the Section on 
Geology and Geography of the AAAS 
in 1939. 


Saul Hertz, of the Harvard Medi- 
eal School, died at his home in 
Brookline, Massachusetts, on August 
2 at the age of 45. Dr. Hertz was 
known for his work in experimental 
thyroidology and was a pioneer in- 
vestigator in the use of radioactive 
iodine. 


Roy R. Kracke, dean and profes- 
sor of clinical medicine at the Medi- 
eal College of Alabama, died June 
27 at the age of 53. Dr. Kracke was 
an authority in the field of hematol- 
ogy, and was widely known for his 
work with hemotherapeutic agents in 
the treatment of leukemia and his 
study of the causes of leukopenia. 


The Committee en Appropriations 
in the House of Representatives 
has refused to include in the ap- 
propriations bill the half-million dol- 
lars budgeted for the National Sci- 
ence Foundation, on the grounds 
that even this sum of money may be 
used for emergency spending more 
effectively than for the establishment 
of a new agency. What the Senate 
will do toward restoring the proposed 
appropriation is unknown, but the 


issue as to whether the National Sci- 
ence Foundation will come into exist- 
ence this fiscal year or at some inde- 
terminate date in the future will be 
decided about the time this news item 
is read in SCIENCE. 


The American Chemical Society 
has established a Division of High 
Polymer Chemistry as the twentieth 
of the scientific and technical groups 
organized within the society. The 
division grew out of the success of 
the high polymer forums for ex- 
change of information among chem- 
ists working in various fields, which 
have been heid at each of the sc- 
ciety’s semiannual meetings since 
April, 1946. Carl Shipp Marvel, 
head of the Department of Organic 
Chemistry, University of Litmois, is 
chairman of the division, and Her- 
man F, Mark, director of the Poly- 
mer Research Institute, Polytechnic 
Institute of Brooklyn, is secretary. 


An International Index of Films 
and Filmstrips on Health and Wel- 
fare of Children has been prepared 
by the World Health Organization 
and Unesco. This comprehensive 
catalogue contains some 1,000 titles 
from 26 countries. It includes films 
made for the general public, health 
education shorts for children, and 
medical and other technical films for 
professional personnel. Information 
is ineluded concerning 


content, 


length, and approximate date of 
production of each film, as well-as the 
address of the distribution source or 


the producer. The subject index in- 
cludes sections on growth and de- 
velopment, nursery schools, child psy- 
chology, diseases and their control, 
education, safety, maladjusted chil- 
dren, welfare, nursing, medical and 
scientific subjects, nutrition, and 
public health. The publication is 
intended to provide health workers 
with a reference giving the nature 
and location of existing film ma- 
terial which may be helpful in their 
work. It will provide necessary pre- 
liminary information for selection 
and purchase of films for specific 
uses in various countries. 


The third edition of the Interna- 
tional Directory of Anthropologists 
has been published as a joint under- 
taking of the National Research 
Council and the American Anthro- 
pological Association. The directory, 
edited by Melville J. Herskovits, 
chairman of the Department of An- 
thropology, Northwestern University, 
contains 2,123 biographies, and in- 
cludes many nationals of Far East- 
ern countries. The price is $3.00. 
Orders should be sent to the Secre- 
tary, Division of Anthropology and 
Psychology, National Research Coun- 
cil, 2101 Constitution Avenue, Wash- 
ington, D. C. This edition is limited 
and orders will be filled as received. 


“The Rockliffe Ice Wagon,’ North Star plane converted by the National Research Council of Canada into a flying laboratory 


designed for general research on cloud physics. 


de-icing equipment, 
mal method of wing de-icing. 
heater elements. 


Flight tests will also determine the performance of experimental anti- and 
Most striking feature is the large “shark’s fin” on top of the fuselage for use in testing the electrother- 

On either side of it are blister-type observation domes,.and the propellers are fitted with blade- 
J. L. Orr, head of the NRC Low Temperature Laboratory, is a member of the team of scientists that flew 


with the Ice Wagon to England for demonstration purposes. 
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New Points of View on Chemistry, Standardizing Laboratory 
Animals, Thermodynamics, Instrumentation — 


ADVANCED ORGANIC CHEMISTRY 


By ReyNo xp C. Fuson, University of Illinois. This is the first and only book at an 
advanced level to present the fundamentals, both theoretical and descriptive, that all 
organic chemists must possess. The information is organized so that emphasis is 
placed on the fundamental behavior patterns of organic compounds, correlating the 
reactions with one another. Theories, analogies, constants, discontinuities, and em- 
pirical rules are used to a great extent to help the reader assimilate and master the 
facts. For those engaged in special phases of industrial chemistry, this book will 
further their appreciation of the general field. Other well-grounded chemists will 
appreciate the original treatment and the wealth of correlations, which can help 
them in their work. September 1950. Approx. 628 pages. Illus. $8.00. 


The CARE and BREEDING of LABORATORY ANIMALS 


Edited by EpMonp J. Farris, The Wistar Institute of Anatomy and Biology; with 
15 Contributors. This book thoroughly covers the precautions and methods of 
raising that produce standardized stock for the laboratory. Each of 15 animals is 
covered under such headings as care and housing, reproduction, developing breeding 
stock, sanitation, nutrition, feeding, directions, and practical suggestions. Included 
is a full chapter on the control of pests and parasites. September 1950. Approx. 
497 pages. 180 illus. Prob. $7.50. 


CHEMICAL THERMODYNAMICS 


By Freperick D. Rossini, Carnegie Institute of Technology. Presents the funda- 
mental laws of thermodynamics, shows how valid general relations are derived from 
the laws, and describes the application of these general relations to specific thermo- 
dynamic systems. The topics are arranged in the most logical order rather than by 
date of development. Over 160 problems and 80 illustrations, many of which are 
schematic diagrams, help clarify the more confusing aspects of thermodynamics. 
August 1950. 514 pages. Illus. $6.00. 


RESPONSE of PHYSICAL SYSTEMS 


By Joun D. Trimmer, University of Tennessee. This book on instrumentation and 
the measurement process shows how to use mathematical techniques on physical 
systems. Closely linked with cybernetics, this general study includes in its domain 
not only physical systems but biological and sociological entities as well. Through- 
out the work, philosophy and point of view are emphasized. Examples of physical J 
systems are plentiful, diverse, and chosen with particular regard for subject and 
interest. August 1950. 268 pages. 94 illus. $5.00. 


Send for copies on approval. 
JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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FOR GREATEST EASE, SPEED, & 
CONVENIENCE IN MAKING 


pH, CHLORINE 
and PHOSPHATE 
DETERMINATIONS 


USE A 


TAYLOR COMPARATOR 


Illustrated is the Taylor T- rd pH Comparator, basic set tn 
the Taylor Line. o make a determination, place . 
reagent treated sample in the 


middle tube in the » move / 
the slide until the colors the 
“Vial 


match, an 
| 


CONTINUING ACCURACY 
ASSURED BY GUARANTEE - 


All the color standards necessary for any one de- 
termination are enclosed within the sturdy molded 
plastic slide. This convenient arrangement elimi- 
nates loss and breakage of fragile single standards. 
Accuracy is assured because all Taylor Liquid 
Color Standards carry an unlimited guarantee 
against fading. 


READY REFERENCE 

WORK FREE— 
96 pages of authoritative in- 
formation on 34 basic indus- 
tries—all Taylor sets and 
methods. Write for your free 
copy—see your dealer for 
equipment. 


W. A. TAYLOR %° 


416 RODGERS FORGE RD. + BALTIMORE. 


IRGON KRYPTON XENON 


Now available in commercial-size cy!- 
inders in addition to glass bulbs. Write 
for information on sizes, prices, rigid 
purity tolerances, special rare gas — 
mixtures... 


THE LINDE AiR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation ‘ 
30 East 42nd Street [Ts New York 17, N.Y. 
.Canada: Dominion Oxygen Company, Limited, Toronto 4 


do you know - - 


that LITHOPRINTING is the 
best and most economical way 
to publish small editions of 


Textbooks, Lab Manuals, 
Research Reports 


Monographs, Dissertations 
etc., etc. 


Write for a quotation 


EDWARDS BROTHERS, INC. 


Ann Arbor Michigan 
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BOOKS 


TEXTBOOK OF BIOCHEMISTRY. New 2nd edition 
By Puuir H. Mirewe., Professor Emeritus of Biology, Brown University. 695 pages, $6.00 


A modernized and introductory presentation of the essentials of biochemistry, centering upon 
metabolism and human nutrition. Emphasis is given to the constitution and activity of enzymes, 
the intermediary reactions of anabolism and catabolism, and the vital significance of hormones 
and vitamins. The material is up to date and includes recent advances in the field. 


CHEMICAL KINETICS 


By Kerru J. Lawier, The Catholic University of America. International Chemical Series. 
408 pages, $5.50 


Presents the important facts and theories relating to the rates with which chemical reactions oc- 
eur. The text deals, first, with elementary reactions, and then with the relation of the overall 
rates of complex reactions to the rates of the individual steps. All of the important classes of 
chemical reactions are discussed. 


STATIC AND DYNAMIC ELECTRICITY. New 2nd edition 


By Wuiuuiam R. Smytue, California Institute of Technology. International Series in Pure 
and Applied Physics. 616 pages, $8.50 


Relates the basic principles of electromagnetic theory with practical field problems and provides 
the first extensive treatment of electrostatics using the mks system. The nomenclature has been 
modernized throughout, and American Standard letter symbols are used. Special new features 
of the present edition include the addition of many useful theorems, forty new electrostatic prob- 
lems, 150 electromagnetic problems, and two new chapters on electromagnetic waves. 


PROCESS HEAT TRANSFER 


By Donatp Q. Kern, Process Engineering Division, The Patterson Foundry & Machine 
Company. 855 pages, $8.00 


Affords systematic instruction in the calculations, derivations and empirics of heat transfer, using 
the language and methods of industry. This new philosophy of the subject has entailed a radi- 
eally new approach by which solutions are presented for the numerous representative problems 
arising in the chemical and process industries. The book develops the fundamentals of heat 
transfer within the actual equipment and flow patterns in which it occurs in the majority of 
industrial processes. 


| Send for copies on approval | 


WEST 42ND STREET, NEW YORK 18, 
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“McGRAW-HILL BOOK CoO., 
, 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 


OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 
PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


KLETT 
ELECTROPHORESIS 


APPROACHES To TUMOR CHEMOTHERAPY 


z+442 pp.—7} x 103—illustrated—clothbound—1947 


This volume of 41 papers by leading authorities is a prehensive y of the prog so far made 
toward the chemotherapy of malignant tumors. 


The plans for the volume were developed under the auspices of the National Cancer Institute and such 


other centers of cancer research as the Memorial Hospital of New York, the Sloan-Kettering Institute for Can- 
cer Research, and the Lankenau Institute of Philadelphia. 


Among the 93 contributors to the book are J. Engelbreth-Holm, M.D., University of Copenhagen 
Denmark, and Alexander Haddow, M.D., D.Sc., University of London and the Royal Cancer Institute of London, 
England. Members of the staffs of all the principal cancer research institutions in the United States contributed 
to this volume. 


APPROACHES TO TUMOR CHEMOTHERAPY was not only a deliberately planned program but the con- 
tributions were presented and discussed leisurely at two 5-day research conferences at Gibson Island, Maryland. 
After these presentations and discussions of the manuscripts they were reveiwed and edited by both the Chairman 
of the Publications Committee and the Editor of the volume, and all the numerous references to the cancer litera- 
ture throughout the world were carefully checked. However rapid the much hoped-for progress in the cancer 


PRICES FOR THIS BOOK IN CAR- 
TONS, postage prepaid, are as follows: 
Members of the A.A.A.S. ..... $6.50 
Nonmembers and Institutions .. 7.75 


Please enclose remittance with order 


ORDER YOUR COPY NOW! 


14 


problem may be, this volume promises to be an important and trustworthy reference book. 


To: AAAS PUBLICATIONS 
1515 Massachusetts Ave., N.W., Washington 5, D. C. 


Please accept my order for one copy of APPROACHES TO TUMOR 
CHEMOTHERAPY. Remittance in the amount of $ ........... 


is enclosed. 


Scrence, Vol. 12 


‘ 
| 
. 
~ 
if 
4 
4 
4 
= 
‘ 


F 


COLLEGE 
BIOLOGY 


By WILLIAM ETKIN 


College of the City of New York 
With especially prepared line drawings by Gottfried W. Goldenberg 


A new biology text based on a modern experimental and physiological approach. Al- 
though it is a principles text in emphasizing basic concepts, it avoids the usual difficulties 
of correlating such texts with laboratory work in two ways: 1) it presents the necessary, de- 
scriptive material in convenient, effective form by means of a series of illustrations, each 
of which is provided with a complete descriptive caption. 2) It is organized to use not more 
than one complex organism at a time. 


Other distinctive features of the book are: 


a) emphasis on basic concepts in the light of general edge of other fields before beginning a detailed 
education needs, study of these fields, 


e) unusually full treatment of comparative biology in 
significant correlation with the study of evolution, 


strikingly clear, accurate, and artistically designed f) emphasis on the biological foundation of human 


b) stress on the experimental approach to problems, 


a 
~ 


figures especially prepared for the text, behavior, 
- ; g) orientation in terms of the student’s needs and 
d) motivation of the student by starting with the point of view, resulting in a simple, straight- 
human body, then explaining the need for a knowl- forward style and a wealth of student aids. 
TABLE OF CONTENTS 
PART I. THE MECHANISMS OF Ch. 17. The Physiology of Higher Plants 
OUR BODIES Ch. 18. The Role of Bacteria and Fungi in Nature 
Ch. 1. Objectives of Biological Study Ch. 19. The Organic Community 
Ch. 2. Man’s Living Body — Ch. 20. Parasitism and Disease 
_ > a of Living PART V. THE EVOLUTION OF PLANTS 
Ch. 5. The Chemical Machinery of the Body = 21. Evolutionary Change 
Ch. 6. Circulation . 22. The Thallophytes_ 
Ch. 23. Vegetative Evolution of Higher Plants 
PART II. BEHAVIOR Ch. 24. Evolution of Reproduction in Higher Plants 
5 cee PART VI. THE EVOLUTION OF ANIMALS 
Ch. 9. The Nervous System Ch. 25. First Steps in Animal Evolution 
Ch. 10, Hormones * Ch. 26. Evolution of the Arthropods 
Ch. 11. Behavior Patterns Ch. 27. Sidelines in Invertebrate Evolution 
Ch. 28. Vertebrate Ancestry 
PART III. THE INDIVIDUAL AND Ch. 29. The Evolution of Mammals and Man 
THE SPECIES Ch. 30. The Mechanisms and Control of Evolution 


Ch. 12. Reproduction 

Ch. 13. Development and Growth APPENDIX: BASIC CONCEPTS 
Ch. 14. Mendel and the Laws of Heredity FROM CHEMISTRY AND PHYSICS 
Ch. 15. Gene Action and Development BIBLIOGRAPHY 


PART IV. PLANT ACTIVITIES AND THE REPORTS ON EXPERIMENTS 
INTERDEPENDENCE OF ORGANISMS ILLUSTRATED IN FIGURES 
Ch. 16. The Basic Importance of Green Plant Cells GLOSSARY-INDEX 


806 pages ‘AUGUST 1950 $5.00 


Send for a copy on approval 


THOMAS Y. CROWELL COMPANY 
432 Fourth Avenue New York 16 
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PHOTOVOLT 


Electronic Photometer 
Mod. 512 with Photo-Multiplier 


microphotometric histo- 

chemistry and cytology 

by absorption measurements under the microscope 
Write for Bulletins #316 and 810 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


NOTICE... 


to ALL Scientific 
MANUFACTURERS 
* SERVICERS and 
J *SUPPLIERS.... 


The Annual EQUIPMENT ISSUE of SCIENCE 
—a special issue featuring the latest develop- 
ments in scientific instruments and equipment 
—will be dated OCTOBER 6. 


This issue will be of direct interest to the more than 
33,000 readers of SCIENCE. 

Because of this high reader-interest, and constant 
reference, it will be an_ all-important medium for 
advertisers desiring to reach the persons respon- 
sible for purchases by the country’s leading educa- 
tional institutions, industrial laboratories, and re- 
search foundations. 


DON’T DELAY—copy must be sent immediately 
if proofs are desired. Regular rates will apply— 
see below: 


1 page—$180.; 4 page—$100.; 4 page—$55. 


THE NATIONAL INSTITUTES OF HEALTH— 
Microbiology and Immunology Study Section, 
THE U. DEPARTMENT OF AGRICULTURE — 
Bureau of Animal Industry, and 


THE NATIONAL RESEARCH COUNCIL— 
in September 1949 held a Symposium on 


BRUCELLOSIS 


The 24 papers presented by 30 authors have been published in book form 
by the A.A.A.S.: 6 x 9, clothbound, illustrations, tables, references, author 
and subject indexes, VI + 271 pages, $4.00 (Price for prepaid orders from 


AAAS members $3.50). 


BRUCELLOSIS presents the advances in knowledge in the prevention, 
diagnosis, and treatment of this disease. Practicing physicians, veterinari- 
ans, and public health workers, are vitally concerned and should be 
familiar with the many aspects of this problem treated in BRUCELLOSIS. 


To: A.A.A.S. Publications 
1515 Massachusetts Ave., N.W. 


Washington 5, D. C. au 
Enclosed find my check or money order in the amount ah al ack 
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the process 
in your laboratory 
«+. if you need vacuum 
in distillation, drying, 
extraction, evaporation, 
impregnation, concentra- 
tion . . . Stokes high 
vacuum MICROVAC 
pumps provide the low 
pressures required for ef- 
ficient processing. Stokes 
MICROVAC Pumps as- 
sure maximum efficiency 
of all vacuum equipment. 
And, Stokes McLeod 
gages for high vacuum 
measurement meet the 
need for faster, more ac- 
curate readings in high 

You will vacuum practice. 
wens _ Send your problems 
detailedhigh in high vacuum to Stokes 
vacuum da- for analysis . . . there is 


ta, tables Swart, 
stephs, 2° obligation. 


F. J. STOKES MACHINE CO. 
5958 TABOR ROAD 
PHILADELPHIA 20, PA. 


F.J.STOKES MACHINE COMPANY 


TIME PROVEN 
LaMOTTE SOIL 
TESTING APPARATUS 


The result of 30 years of extensive cooperative research 
with agronomists and expert soil technologists. 

The methods used are based on fundamentally sound 
chemical reactions adapted to the study of soils, and have 
proved invaluable aids in diagnosing deficiencies in plant 
food constituents. 

Methods for the following tests are available in single 
units or in combination sets: 

Ammonia Nitrogen 

Nitrate Nitrogen eH (acidity and alkalinity) 
Nitrite Nitrogen anganese 

Available Potash Magnesium 

Available Phosphorus Aluminum 

Chiorides Replaceable Calcium 


Sulfates 
ic Matter in Soils and Nutrient Solutions (hydro- 


Tests for O 
culture) furn only as separate units. 


The New LaMotte Soil Sampling Tube 


This New Soil Sampling Tube has been designed by ex- 
perts. It is sturdily built of non-corrodible metals, light 
in weight (3% Ibs.) and calibrated in 6” intervals for 
accurate soil sampling to any depth to 3 ft. Plastic Vials 
= serew caps, for containing soil samples may also be 
ad. 
Information on LaMotte Soil Testing Equipment 
will be sent upon request. 


LeMOTTE CHEMICAL PRODUCTS COMPANY 


Towson, Baltimore 4, Md. 


| Radically 
| different! 


“ZIRCONARC” PHOTOMICROGRAPHIC LAMP 


For better black-and-white and 
color photomicrographs 


Combines the concentrated light of the Western Union 
arc light bulb (about 1 mm dia.) with our fluorite- 
coated, 7-element aplanatic optical system of highest 
correction, free from chromatic aberration. . . . Prac- 
tically harmless to living cultures. . . . Built with the 
same precision as the microscope itself. Over-all 
length of lamp, 10”. Height, 6%”. Base, 4%" x 
6%”. Price, complete with power unit and 40-watt 
bulb, $325. Order direct or from leading supply 
dealers. 


Write for Bulletin ZL-321S 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N. Y. 


STATHAM 


Physiological Pressure Transducers 


The Model P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 
cording arterial and venous blood pressures. 
system illustrated above demonstrates how simply 
measurements can be obatined with Statham 
transducers. 


Please write our 
Engineering Department 
for more specific data. 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 


The 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: if word, minimum charge $3.00 for each 
insertion. I desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 8 words an a 25- 
word ad, plus a “Box Number”, equals 33 wor 5. All 
ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, losed with sep 

der rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers”. 
2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 
3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


POSITIONS OPEN 


Physiologist GS-11 $5400 and Physiologist GS-7 $3825. For re- 
and energy metabolism. F. N. Craig, Applied 
Physiology Section, Medical Division, Army Chemical Center, 
Edgewood, Maryland. 


Positions Open: 

(a) Neurophysiologist, Ph.D., with extensive experience, physiolo- 
gist, Ph.D. with minor in endocrinology or pharmacology and, 
also, two physiologists with Bachelor degrees; research depart- 
ment, new psychiatric unit, large teaching hospital ; medical center. 
(b) Biochemist; D., interested in doing research dealing with 
blood enzymes, steroid hormones, growth hormone assay and, also, 
two research assistants with Bachelors’ or Masters’ degrees; 
modern well-equipped research laboratories, teaching institution; 
Midwest. (c) Assistant production manager; biological manufac- 
turing company; Master’s degree in pharmacy or pharmaceutical 
chemistry desired. (d) Bacteriologist; to supervise bacteriology, 
serology, mycology, parasitology, blood bank; duties include teach- 
ing; minimum M.S. (Bacteriology) required; large teaching hos- 
pital; East. (e) Mycologist and virologist qualified for profes- 
sorial appointments, department of infectious diseases, university 
medical school; physicians of outstanding attainments in academic 
field required. 9-2 Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. x 


Bacteriologist: Ph.D. Yale, 1947. Age 31. Desires academic 
position. Teaching and research experience in bacteriology and 
mycology. Publications on the nature of virulence of microor- 
ganisms. Box 287, SCIENCE. x 


Biochemist, Ph.D., desires research and/or teaching position 3, xs 
erienced in nucleic acid and enzyme ch ry; blication s 


ox 289, SCIENCE. x 


Botanist, Ph.D., Ten years experience, General Botany, Mycol 
Taxonomy, etc. Available Fall term. Box 288, SCIENCE. 


Chemist, B.S.; organic synthesis; tracer techniques with radio- 
isotopes ; interested in Medical Research; Box 290, SCIENCE. X 


Ecologist; age 30, with A.B. in Geology, Ph.D. in Botany, gradu- 
ate work in wildlife management, and interest in anthropology, 
wants to do teaching or research in ecology. Has experience as 
consultant with government commission and as resident ecologist 
on grass farm for 3 years. Have publications, best training and 
references. Box 291, SCIENCE. x 


Physiologist; Ph.D., two-year fellowship in pharmacology; three 
years’ straight research; eight years’ teaching experience; prefers 
academic position or appointment as physiologist, pharmacologist 
or toxicologist in industry; for further information, please write 
Science Division, Medical Bureau, (Burneice Larson, Director) 
Palmolive Building, Chicago. x 


Are YOU seeking a new position? 


REPLIES received from ONE 
classified ad in SCIENCE... . 
YOUR ad here will get RESULTS @ 


POSITIONS OPEN 


Physicists, th icians, h l engineers, electronics en- 
ineers: Cornell Aeronautical Laboratory, an affiliate of Cornell 
ye has permanent positions open for men of project engi- 

neer_ caliber with advanced degrees and experience in physics, 

applied mathematics, instrument design, and electronics. Assign- 
ments are varied and oy challenging in fields of pure 
and applied physics. he position of our laboratory is between 
those of universities and commercial research institutes. We be- 
lieve it combines fe | of the traditional advantages of both. 

Inquiries will be treated as confidential; they should addressed 
o Mr. Nathaniel Stimson, Department V, Cornell Aeronautical 

Laboratory, Inc., P.O. Box 235, Buffalo 21, New York. 9/8 


The Market Place 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1. Rate: 20¢ per word for classified ads, minimum 
$5.00 for each insertion. Su are set in uniform sty 
without display; the first word, only, in bold face type. 
For display. ads, using type larger or of a different style 
ian the uniform classified settings, and entirely 
with separate rules, rates are as follows: 
Single insertion $16.00 per inch 
7 times in 1 year 14.5 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 10.00 per inch 
2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Suc vance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising “copy” instructions. 
For display advertisers, ous invoices will be sent on 
a cn a account basis—providing satisfactory credit is 
established. 
3. cueing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 days preceding date of publication (Friday 
of every week). 
For proof service on display ads complete “‘ ” instruc- 
tions must reach the cahiienton offices of SCIENCE 1515 
Massachusetts Avenue, N.W., Washington 5, D. C., 
later than 4 weeks preceding date of publication. 


BOOKS 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 


us lists and description of wavy: files you are wen. to sell 
at high market prices. J. S. CANNER AND COMPANY, 909 
Boylston Street, Boston 15, Massachusetts. tf 


WANTED TO PURCHASE: 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and domestic 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER JOHNSON 
125 East 23rd Street, New York 10, N. Y. 
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The Market Place 


The Market Place 


BOOKS 


SUPPLIES AND EQUIPMENT 


— YOUR PERIODICALS — 


We need Complete Sets, Runs, Volumes and Single numbers. 
CASH IN on your periodical accumulations NOW! 
COLLEGE LIBRARY SERVICE @ Dept. A, Box 311, N. Y. 3 


Also send us your list of wants 


Send us your Lists of tf 
SCIENTIFIC BOOKS AND PERIODICALS 


which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 


Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


for 


@ MICROSCOPES 
@ MICROTOMES 
@ REFRACTOMETERS 
Equipment for Photomicrography 
Write to 


SUPPLIES AND EQUIPMENT 
MANUFACTURERS 
SERVICERS and 


ATTENTION 


Send your advertising copy NOW, for the October 6th 
Special EQUIPMENT ISSUE—featuring the latest d 


ERIC SOBOTKA CO. 124 sues 
COMMON 


STAIN S 


STARKMAN Biological Laboratory © 


@ RARE 


ments in scientific equipment—which will be of direct interest 
to the more than 33,000 SCIENCE readers, especially those 
persons responsible for purchases by the country’s leading 
educational institutions, industrial lab ies and h 


d. R L 


rates apply—see page 18. 


2-HYDROXY-3-NAPHTHOIC ACID HYDRAZIDE 
For Separation of Conjugated Steroids and Histochemical . 
D ation of K oids 
Descriptive Literature and Prices on Request 


DAJA LABORATORIES — COrnelia 7-2221 


3430 W. Henderson St., Chicago 18, Ill. 
® HYPOPHYSECTOMIZED RATS 
Shipped to all points via Air Express 
For further information write 


HORMONE ASSAY LABORATORIES, Inc. @ £48 E. 58th St. 


“Your animal is half the experiment” 


SWISS ALBINO MICE 
ALBINO -W RATS 


albino farms RED BANK, 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. Wot 


QUARTZWARE 


THE PANRAY CORP. 
<< 340 Canal Street, New York 13, N. Y. 


September 8, 1950 


Cargille MICRO BEAKERS 


For direct weighing of small quantities of oils 
(capacity | ML L) and fats for Iodine N 
Determinations (drop the glass beaker and sam- 
ple into the solution). 


For semi-micro 
ter Gross $7.50 
118 Liberty St. lew York 6, N. Y. 


PIGEONS HAMSTERS 


e Guaranteed suitable for your needs. 
Reasonably priced—Dependable service 


Clean healthy well-fed animals one POULTRY GUINEA PIGS 
(aun C. LANDIS + Hagerstown, Md. 


ANIMAL CAGES AND ACCESSORY 
EQUIPMENT 
BUY DIRECT FROM MANUFACTURERS 
HOELTGE BROS., Inc. 


Cincinnati 4, Ohio 
Write for 1950 Catalog 


1919 Gest St. 


GLYCOCYAMINE—H | L-Methionine 

@ AMINO ACIDS e BIOCHEMICAL 

@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 

144 North Hayworth Avenue Los Angeles 36, California 


WHITE RATS 40c, » 


OUTFITS. 


10 WARREN STREET, NEW YORK?Z, 


| 
| 
| | 
— 
4 
i 
| 
for laboratory and industry NLY. 
A complete line of standard laboratory ware. fs i 
Also custom fabricating to meet your requirements. 4 
x 
PRACT we field from Pols 
1 | 


REGISTER NOW 


for the Cleveland Meeting of the AAAS 


AVOID CONGESTION AND DELAY 
GET YOUR GENERAL PROGRAM - 
BY FIRST CLASS MAIL — EARLY IN DECEMBER 


20 


Registration in advance of arrival at the 117th Annual Meeting of the 
AAAS in the downtown hotels of Cleveland, December 26-30, 1950, has so 
many advantages that we wonder why almost everyone doesn’t take this sim- 


ple step. For instance: 


1. You avoid congestion and delay at the Registration Desks in busy foyers 
at time of arrival. All indications point to a large attendance since all of 


the Association’s seventeen sections and subsections, and more than forty 
societies, will have sessions with excellent programs and there will be a 
number of important symposia. 


2. You receive the General Program early in December in ample time, un- 


hurriedly to decide among the events and the sessions that you wish to 
attend. 


3. Your name and hotel address will be in the enlarged Visible Directory 


the first hour of the first day of the meetings, since it will be posted in 
Washington as soon as processed. 


4. Advance Registrants will have the same privileges of receiving a map 


and directory of points of interest of Cleveland, literature, radio broad- 
east tickets, etc. At the convenience cf Advance Registrants, these will 
be distributed from the Main Registration in the Public Auditorium— 
the location of the Annual Science Exposition, the Visible Directory, and 
the Science Theatre. Admission to the splendid series of latest scientific 


films will be free to all Registrants. 


At the 1949 Meeting, the Council of the AAAS voted overwhelmingly to continue Advance 
Registration. To insure its prompt receipt, the General Program will be sent by first 
class mail December 1-4, 1950—which is also the closing date for Advance Registration. 


THIS IS YOUR ADVANCE REGISTRATION COUPON - - - - - - - - 


Advance Registration Fee (the extra quarter covers part of the first class postage) enclosed: 
0 $2.25 A.A.A.S. Member (check one) (0 $2.25 College Student 


0 $2.25 Wife (or Husband) of Registrant 


FULL NAME (Miss, Mrs., Dr., ete.)........... 


ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


OFFICE OR HOME ADDRESS 


( $3.25 Nonmember of A.A.A.S. 


(Initial) 


(For receipt of Program and Badge) 
YOUR FIELD OF INTEREST 


CONVENTION ADDRESS 


(If not known now may be added later) 
DATE OF ARRIVAL DATE OF DEPARTURE 


Please mail this Coupon and your check or money order for the fee, $2.25 or $3.25, to 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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OR routine laboratory ane where the finesse and ultimate- 
degree precision of the) TeehnicOn.automatic drop-counting collector 
exceeds the requirement of the task, this/new flow-rate collector is an 
efficient and economical instrument. Based on a sound rate-of-flow prin- 
ciple, the time-controlled mechanism will automatically collect any number 
of samples up to 200: any predetermined volume-per-sample up to 25cc. 


As each fraction is collected, the carriage ovtomatically advances to repeat 
identical collections consecutively until the whole fractionation has been 
made. When speed is essential, a tandem-collector (optional) can be 
hooked-in to double output. The Technicon Flow-Rate Collector is completely 
automatic: requires no attention during operation. Set it for the given 
experiment and go away: it will shut off automatically on completion of the 
fractionation. Send the coupon below for details. 


SAVES TIME “IMPROVES TRIPLES 
AND LABOR RESOLUTION - WORK OUTPUT 


completely automatic, it by collecting a larger num- it will rum twenty-four — 
“frees: laboratory techni- ber of smaller somples, re- hours day, as against a 
cians for more productive standard eight-hour iabo- 
tasks than fraction-cutting. ’ ratory work day. 


automatic 7ime/Fiow fraction collector 


THE TECHNICON COMPANY 
215 East 149 St., New York 51, N. Y. 


Please send me particulars of the new Technicon “Flow-Rate" Fraction Collector. 


you can collect fractigns, economically 
| 
frattion [Lov | 
| 
| 
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* “AUTOFOCUS” — an exclusive AO time saver in 
examination of a series of slides. 


- %& LIGHTWEIGHT ALUMINUM STAND is scientifically 


engineered for increased sturdiness and stability. 


\ * “FULL FIELD” ILLUMINATION — convenient, 
permanently adjusted for all objectives—is provided by the 
attachable light source. 


CUSTOM TENSION ADJUSTMENT — substage and 


coarse focusing knobs may be set to suit your touch. 


COMPLETELY NEW, YET THOROUGHLY TESTED 


— product of many years’ research and development. 


* 
* 
* SERVICE, PARTS, OR ACCESSORIES are readily 


available. 


IN THE NEW 


SPENCER 
MEDICAL AND 
LABORATORY 
MICROSCOPE 


NO. N35MH 


Ask your AO Spencer Distributor 
to demonstrate “Autofocus” and show 
you the many other advantages of this famous 
American-made Microscope. For literature or the 
address of your nearest distributor, write Dept. J2. 


American @ Optical 


COMPANY 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Makers of Precision Optical Instuments for over 100 Years 
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